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every trace of surface imperfection is removed, and the billet 
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IHIGHLIGHTS| 


Written by the Abstract Section Editors and the Editorial Staff 


O YOU want to know what 

metallurgical engineers are say- 

ing, the world over? Look in the 

Current Metallurgical Abstracts. 

Here are some of the points cov- 

ered by authors whose articles are 
abstracted in this issue. 








Purifying Ores by Magnetic Repulsion 
Repulsion of magnetic material is 


the process used by C. W. Davis and 
R. S. Dean (page MA 177 R 4) to 


purify ores. Unusually clean concen- 
trates are obtained.—J. A. 
Oxygen 

er (page MA 180 R 7) indicates 
five (ifferent relations between oxy- 
gel liquid steel, temperature, and 
slac and metal composition. When 
they are boiled down the oxygen prob- 
lem gins to have some real light 


thr upon it—C. H. H. 
Air-Conditioning in Heat Treating 


N only is the atmosphere of 
the ome, office, and factory being 
studic |, but the atmospheres in heat 
treatiig furnaces is getting much at- 
tention, as indicated by “Control of 


Scale Formation in Heating Steel” by 
Bechicl (page MA 184 L 6), “Clean 
Anncaling at Motor Wheel Corpora- 
tion” by Seger (page MA 184 R 10) 
and “Continuous Controlled-Atmos- 
phere Furnace Used to Harden Auto- 
mobile Valve and Clutch Springs” by 
eg 7 (page MA 185 L 6).— 


More Speed in Malleableizing 


It has always seemed to some that 
six days is a long time to heat treat 
anything. Olson (page MA 184 R 9) 
says the fundamental principles for 
speeding up this process are known 
and that it can be done, but he sug- 
gests that the composition of the cast- 
ing is important. Try-Chalons (page 
MA 186 L 8) also has something to 
Say on this subject.—O. E. H. 


Better Late Than Never 


The large tonnage of steel rails 
which has been used in the “as-rolled” 
condition seems out of line with the 
increased use of selected heat treat- 
ments in other industries where serv- 
ice performance and safety are impor- 
tant factors. Brunner (page MA 185 
L 2) discusses Normalizing Process 
Perfected for Rails. There is no 
pleasure in contemplating a wrecked 
train due to a transverse fissure, shat- 
ter cracks, fatigue, coarse grain, or 
Ow impact resistance at sub-zero tem- 
peratures, and if normalizing elimi- 
nates these hazards and produces a rail 
of better wear resistance, it should be 
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popular. Other heat treatments are 
also being used to improve rails.— 


O. E. H. 


Age-Hardening vs. Temper- 
Hardening Alloys 


About a quarter of a century ago 
it was observed by Wilm in Germany 
that certain aluminum alloys after 
quenching from temperatures of about 
500 deg. C. showed an increase in 
hardness with time at room tempera- 
ture. This was called “age-hardening.” 
As this phenomenon has been noted 
in other alloys, some of which had to 
be heated to increase the hardness, the 
use of the term has grown, although 
“precipitation hardening” and “‘acceler- 
ated aging” have been used. Cook 
(page MA 185 L 8) suggests a distinc- 
tion between hardening at room tem- 
perature and at elevated temperatures 
and proposes for the latter “temper- 
hardening.” —O. E. H. 


How Much Insulation? 


Humphrey (page MA 189 L 2) has 
worked out a simple method for de- 
termining the proper thickness of in- 
sulation for industrial furnaces under 
different conditions.—M. H. M. 


Blast Furnaces are Larger 


Further increase in size of blast fur- 
naces and other changes in design and 
operation have resulted from the ne- 
cessity for cheaper iron, according to 
Harlan (page MA 189 L 6).— 
M. H. M. 


Accurate Control of High Speed Spot 
Welding 


The necessity of control of current, 
time and pressure for the welding of 
austenitic steels for the production of 
desirable metallurgical and physical 
characteristics is revealed by Mr. 
Spraragen (page MA 192 L 10). The 
value of such control as well as the 
correct diameter of electrodes make 
possible the correct welding of stain- 
less steel and show the value in the 
construction of passenger cars by con- 
siderable saving in weight.—C. A. 


McC, 


What is the Best Method for Clean- 
ing Steel Castings? 

The use of some method other than 
acid pickling for cleaning steel cast- 
ings is recommended by workers at 
the Naval Research Laboratory (page 
MA 19 L 5). A casting highly 
stressed internally as it comes from 
the mold tends to develop surface 
cracks as a result of pickling.—H. S. R. 


Use of Heating Ring for Stress 
Relieving of Pipe 
The application of a ring collar con- 
structed along the lines of a high fre- 
quency induction furnace coil which 
is portable makes possible the heat 


treatment of pipe-welds in place, for 
the purpose of stress relieving and 
heat treating by taking advantage of 
the drawing or tempering action which 
is a partial annealing or quenching of 
cold worked forgings. This drawing 
considerably increases the ductility of 
arc weld deposits (page MA 195 L 
2).—C. A. McC, 


Cyanide for Plating 


The common use of KCN in plating 
work often dulls our realization of the 
fact that KCN is one of the most 
deadly poisons known. Thiocyanogen 
compounds have been proposed as a 
substitute and such _ solutions are 
claimed to be the equal in every way 
of the cyanide solution (page MA 196 
R 5).—H. S. R. 


Fracture Tests in Hot-Worked Steels 

The appearance of fractures is cor 
related with endurance properties, den- 
dritic structure, the shape and compo- 
sition of inclusions, and the composi- 
tion of the steel (page MA 198 R 3). 
—C. S. B 


Carbide Triplets 


Iron carbides other than FesC are 
reported sporadically. The latest is 
that, under certain conditions, FeC 
and Fe:C exist in quenched and tem- 
pered steels (page MA 202 L 2).— 
J. S. M. 


Polishing and Etching Stainless Steel 


Metallographist Vilella tells all for A 
S. T. M. Committee A-10 (page MA 202 
L 3)—J. S. M. 


Molybdenum High Speed Steel 


According to one writer at least, 
the new molybdenum high speed steel 
is giving the old 18-4-1 standby a run 
for its money (page MA 207 L 1).— 
BE te 


Great Stuff, This Vanadium!! 


According to Hougardy (page MA 
207 L 3) vanadium in steel can do no 
wrong. Maybe he is nearly right, 
it does seem to do some nice things 
to steel—E. S. D. 


Protecting Pipes Cathodically 





Cathodic protection of pipe lines 
has received considerable attention in 
the last few years and has been found 
to be quite effective. It is not indi- 
cated that the electrical drainage can 
be intermittent without decreasing 
the protective effect, thereby consider- 
ably decreasing the power cost (page 


MA 210 L 2).—V. V. K. 


Adapts Thin Sheets for Insulating 


Thin steel sheets rolled to produce 
surfaces with low emissivity and high 
reflectivity are well adapted for insu- 
lation; the use of large air spaces is 
recommended (page MA 212 L 2).— 
G: Es 
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Dies, Cutters, Reamers, etc., are 
uniformly hardened. 





HARDENING HIGH SPEED STEELS 
UNIFORM! CLEAN! FREE fom 
Decarburization . FR E E _ from Distortion! 


Two SC Atmosphere furnaces shown above installed in the plant of one of the 
largest and best known commercial heat treaters in the middle west are success- 
fully hardening a wide variety of straight tungsten, cobalt and molybdenum high 
speed steel tools. Work hardened is uniform, clean and free from decarburization 
and distortion. 
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The Atmosphere in the high speed furnace yields the best results with a rich atmo- 
sphere of approximately 10% to 12% CO, and 4% CO in which 18-4-1 high 
speed steel may be heated with practically no scale, distortion or decarburization. 
With the furnace adjusted to obtain the best results, scale or decarburization at 
all times in the furnace will be so slight as to be negligible, even on form cutters. 


The preheating furnace, which is used for preheating the high speed steel at 
temperatures of 1450 to 1550 deg. F., most suitable atmosphere appears to be that 
containing from 2% CO to 2% OQ, or nearly “neutral” atmosphere. 


The purpose of the atmosphere flame screen is to act as an effective barrier 
to the entrance of air in the muffle chamber filled with atmosphere gas and to 
maintain this atmosphere in the muffle chamber by preventing infiltration 
of air into the muffle. 


The uniform and dependable results obtained are of especial importance to 
the commercial heat treater who handles a wide variety of work involving 
different types of steels on a production basis. 





These furnaces are but two of a complete line of SC Standard Furnaces 
for any heat treating operation. Whether high or low temperature is re- 
quired, whether large or small oven, oil or pot hardening—for high or low Y 
pressure—no matter what the heat treating or melting operation, there is a SC Gas Fired High Speed Muffle T 

correct SC Standard Rated Furnace for the job. Write for catalog or se sennihaie ra afta 
other information. LICENSED UNDER PATENT NO. 1,357,790 


Surface Combustion Corporation 


TOLEDO, OHIO "Sales and Engineering Service in Principal Cities 
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EDITORIAL COMMENT| 





Industrial Physics 


e had a good deal of satisfaction on reading the 
SF scout, in the February, 1935, issue of the Re- 
view of Scientific Instruments, of a conference on Ap- 
plied Physics. Too many of our universities have been 
educating high-brow physicists of highly specialized 
types, the majority of whom have expected to go into 
teaching and to in turn educate more of the same type. 
Now there are more such men than there are teach- 
ing jobs, and the universities are waking up to the 
fact that the Malthusian law will hold unless they do 
something about it, 

A group of eminent physicists, several of whom 
represented large research laboratories which have 
assimilated a fair proportion of what physicists have 
gone into industry, others being notable educators in 


physics, discussed the problem of what sort of physi- 
cists industry needs, 

TI comments will seem rather brutal to those 
heads of physics departments who can think of 
nothing worthy of the effort of a graduate student 


beside atomic structure and wave mechanics, for the 
conference expressed itself as believing that emphasis 
shoul: be placed on classical physics—that is, the prin- 
ciples ‘hat underlie engineering, and it also brought 
out th fact that the physicist needs to know quite a 
lot of chemistry to go with his physics. 

Thi. is healthy. We have seen many applications 
for en ployment from physicists who have spent sev- 
eral 0: the best years of their life in becoming special- 
ists along lines of great abstruseness, and, finding no 
teaching employment, want to go into research, but 
have no desire and probably not much ability, to fol- 
low other than their own specialties. Some of them 
practically admit that they would like to be “en- 
dowed” so that they might continue their abstruse 
studies, and seem none too anxious to buckle down to 
the more prosaic tasks of solving problems of imme- 
diate industrial importance. For this attitude their 
professors and the environment of their graduate 
study are primarily responsible. 

The physicist who does not consider himself above 

turning to matters of engineering interest, and who 
has been well grounded in the old-time type of 
physics, is very often more capable of dealing with a 
wide variety of difficult engineering topics than is the 
engineer himself. Few engineers take time for gradu- 
ate study. Most physicists do graduate work and, if 
they have not become too narrow specialists in their 
graduate work, they should have a better grasp of 
fundamentals than the engineer without post-graduate 
training. 
_At the Bureau of Standards one of the job-designa- 
tions is “Engineer-Physicist.” Men who really fill that 
description would be valuable in any industry, and 
placing them, under that title, would be far easier 
than under the title “Physicist.” 
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As Dr. Johnston remarked in the conference, 
chemists seem to have more sense of the practical 
than do physicists. We wonder if this isn’t largely 
due to the general feeling of the chemist that his 
profession aims to be of technical service to mankind, 
while the physicist tends to feel that it is degradation 
to deal with practical things and that physics is for 
the mental enjoyment of the physicist. 

The aura that surrounds the student starting to 
specialize in chemistry is normally quite different from 
that around tiie one starting in for physics. The mere 
labeling of the course he is to take as one leading to 
the degree of Engineer Physicist would do a lot to 
create a saner atmosphere. If it becomes fashionable 
for departments of physics to discard the arrogance 
that some of them have displayed and really to want 
to train men who will help industry, a big forward 
step will have been taken. 

This conference may prove the beginning of such 
a fashion.—H. W. GILLETT. 


Structural Damage and Fatigue Failure 


s the study of the phenomena of fatigue of metals 

has become widespread it has become evident 
that the determination of a fatigue limit or endurance 
limit does not tell the whole story of fatigue damage. 
How much is the resistance of a metal to repeated 
stress lowered by a few cycles of stress well above the 
endurance limit? Are the fatigue fractures, which so 
frequently occur in machine Parts, the result of mil- 
lions of working stresses, or of a comparatively few 
overstresses which weakened the metal? Two experi- 
menters have opened up lines of investigation that 
should give promise of throwing some light on this 
problem. 

Something over a year ago H. J. French*, of the 
International Nickel Co., investigated the effects of 
definite numbers of overstress upon the subsequent 
fatigue limit under lower strésses, and, for a few 
metals, added to the ordinary S-N diagram a “damage 
line,’—a curve to the left of the S-N diagram and 
merging with it at the endurance limit stress. For 
values of stress and number of¢cycles to the right of 
this “damage line” the fatigue strength of the metal 
is reduced below the fatigue strength of the virgin 
metal. For values to the left of the line the fatigue 
strength is not reduced and may even be increased. If 
this damage line is far to the left of the S.N diagram, 
the metal is relatively easily injured by cycles of over- 
stress. If it is close to the S-N diagram, the metal 
will withstand considerable occasional punishment 





(Continued on page 118) 


* Transactions, American Society for Steel Treating, Vo.. 21, Oct. 
1933, page 899. An abstract of Mr. French’s work appeared in 
Merats & At.oys, Vol. 5, July, 1934, page MA 347 L 5, and a critical 
abstract by H. W. Gillett in Metats & Attoys, Vol. 4, Nov. 1933, 
page 170. 
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Calculation of the Metal Charges 
for the 


Foundry Cupola 


By H. L. CAMPBELL * 


NE OF THE IMPORTANT factors which 
contribute to the economical production of iron 
castings is the exact proportioning of the 
metals used in the cupola charges. Since the prices 
of the metals are based directly or indirectly on their 


chemical compositions, it is imperative that attention 
be given to the selection and proportioning of these 
materials. The prices of pig iron are dependent upon 
the amounts of the elementary constituents in the 
metal. As the silicon and manganese contents increase, 
or the sulphur and phosphorus contents decrease, the 
price ances. 

Furthermore, scrap metals are sorted into groups 
accordiig to the previous uses of the metal parts, 
which i; indirectly a classification based on the com- 
positions of these metals. The prices of the ferroalloys 


are est blished on the basis of their important ele- 
mentar) constituents. Since all of the metals used in 
the cup la charges are purchased on the basis of their 
chemic:'|) compositions, the maximum value of these 
materials can be obtained only when they are propor- 


tioned .. as to produce the most favorable composition 
in the castings. 


It is recorded by Thomas D. West that, previous 
to 1890, practically all foundries in the United States 
had purchased pig iron on the basis of the appearance 
of the :ractured surfaces of the metal. The iron with 
the coarsest grains was used for the softest castings, 





* Asso. ite Professor of Metal Processing, College of Engineering 
University of Michigan, Ann Arbor, Mich. 
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and the close-grained iron was melted for hard cast- 
ings. The practice of using the fracture-grading 
method in preparing cupola charges resulted in unre- 
liable properties in the castings. The foundry indus- 
try has gradually adopted the more certain method of 
preparing metal mixtures on the basis of the chemical 
constituents of the materials used in the metal charges. 


Establishing the Composition of Castings 


The first requirement in the calculation of metal 
charges for the cupola is to establish the limits or range 
of composition of the castings to be produced. Many 
combinations of properties can be obtained by the 
adjustment of the chemical composition of cast iron. 

One of the important demands on iron castings to- 
day is uniformity in machining qualities. This require- 
ment has resulted from the modern practice of rapid 
production on repetition jobs in the machine shop. 
Machine tools are equipped for multiple operations, 
and if castings of non-uniform hardness are machined, 
the adjustments of the tools will not remain fixed, and 
a delay in production and inaccuracies will result. It 
is not uncommon to find a manufacturing plant paying 
a premium for castings with uniform ‘machinability. 
This condition can be obtained by controlling definitely 
the metal mixtures for the cupola so as to obtain 
molten metal with a uniform composition. 


The Use of Scrap Metals 


The metal charges for the cupola are generally com- 
posed of pig iron and scrap metals. At every foundry 
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a certain proportion of the metal poured is returned 
to the furnace to be remelted in later charges. This 
material is known as “returned foundry scrap” and 
“machine shop scrap.” It consists of gates and risers 
from previous heats, as well as castings which have 
been found to be defective in the cleaning department 
of the foundry or in the machine shop. The amount 
of this scrap ordinarily ranges from 25 to 50 per cent 
of the total weight of the metal poured. 

In addition to the returned foundry scrap, it is 
sometimes desirable to purchase a supply of iron scrap 
from outside sources. Also, steel scrap is often used 
in cupola charges. There is a decided advantage in 
obtaining carefully sorted grades of scrap metals. 
The composition of the returned foundry scrap will be 
approximately the same as that of the castings pro- 
duced. It will be necessary to estimate or actually 
determine the average analysis of different lots of pur- 
chased iron and steel scrap. This information is re- 
quired when calculating the metal charges for the 
cupola furnace. 

The proportion of scrap metals which can be used 
in metal mixtures for the cupola will depend upon the 
chemical compositions of these materials as well as on 
the changes in composition which take place during 
melting. Since the sulphur content increases with 
each melting, the proportion of scrap metal in cupola 
charges will be limited by the amount of this element 
which is permitted in the castings. The silicon and 
manganese which are lost during the melting process 
must be replaced in subsequent charges, The relative 
amounts of pig iron, ferroalloys, and scrap metals 
which can be used successfully in cupola charges will 
depend primarily upon the chemical compositions of 
these ingredients. 

The selection of the metals for cupola charges will 
be dependent to some extent on the market prices of 
these raw materials at the foundry where they are to 
be used. The relative prices of pig iron and scrap 
iron may influence the proportions of these metals in 
the furnace charges. 

It is possible to produce iron castings from metal 
mixtures which contain only pig iron. On the other 
hand, the metal charges may consist largely of scrap 
metals with sufficient additions of the ferroalloys to 
produce the correct average analysis. Since it is diffi- 
cult to maintain a uniform composition from metal 
mixtures which contain some of the elements in con- 
centrated form, this practice is not generally pre- 
ferred. The average practice is to use from 40 to 
60 per cent of selected iron scrap in the cupola charges. 

In some cases, the addition of steel scrap produces 
favorable properties in the resulting metal. At many 
foundries, definite grades of steel scrap such as steel 
rails, or steel flashings from drop forge plants, are used 
regularly in the metal mixtures for iron castings. The 
proportion of steel scrap used in this way may be from 
10 to 90 per cent of the weights of the metal charges. 


Changes in Composition of Metal Mixtures in the Cupola 


In order to obtain castings within a definite range of 
composition, the metal charges for the cupola must be 
prepared to compensate for the changes in composi- 
tion which take place during the melting period. These 
changes in the amounts of the chemical elements before 
and after melting will depend to a large extent upon 
the melting practice. For a given installation and a 
definite cupola practice, the loss or gain in each of the 
chemical elements will remain practically constant for 
all heats. 
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Cast iron which has been melted in a cupola furnace 
from mixtures of pig iron and iron scrap will ordinar- 
ily contain from 3.40 to 3.50 per cent of carbon. The 
use of steel scrap in the metal charges will lower the 
total carbon content of the resulting metal. Although 
the steel scrap is carburized to some extent during its 
descent through the cupola, this constituent dilutes the 
total carbon content of the entire metal mixture. This 
effect is due to the low carbon content (0.20 to 0.50 
per cent) of the steel scrap. 

When a metal mixture contains 20 per cent of steel. 
a total carbon content of about 3.20 per cent is ordinar- 
ily obtained. As the proportion of steel scrap in the 
metal charges is increased, the carbon content of the 
resulting metal is lowered. When the cupola charges 
contain mostly steel scrap, the total carbon may be 
reduced to 2.80 per cent. The final carbon content of 
cupola metal is influenced to some extent by the height 
of the crucible, the quality of the coke used, and the 
rate of air supply. 

Some of the silicon in the metal charges is lost by 
oxidation during the melting of the metal mixtures in 
the cupola furnace. If this loss expressed as a per- 
centage of the total silicon is equivalent to the percent- 
age of the total loss of metal during melting, the sili- 
con content of the resulting metal will be the same as 
the average silicon content of the original meta! mix- 
ture. Asa rule, the percentage of the total weight of 
metal which is not recovered after melting is less than 
the percentage loss of silicon alone. Therefore. it is 
usually necessary to supply an excess of silicon '» the 


metal charges over the amount required in the cast- 
ings, 

Since it is difficult to determine the exact loss ‘1: sili- 
con alone, it is more convenient to establish th. loss 


factor for silicon and to use this value in findiny the 
average silicon content of metal mixtures for the cupola 
furnace. This factor is obtained experimentally by 
subtracting the silicon content in percentage of the re- 


sulting metal from the average silicon content of the 
metal charges, and dividing this difference by the sill- 
con content of the charges from which the meta! was 
produced. The average loss factor for silicon under 
favorable operating conditions is 10 per cent o/ the 


total silicon charged into the cupola. To find the sill- 
con content of a metal mixture, it is only necessary to 
divide the desired silicon content of the castings by 
100 minus the loss factor in percentage. 


The amount of manganese in the metal mixtures 1s 
also decreased during melting in the cupola. The 
loss factor for manganese caused by oxidation is nor- 
mally about 15 per cent of the original manganese 
content. The oxides of silicon and manganese collect 
in the cupola slag. 

The sulphur content of the metal charges is 1n- 
creased, due to the absorption of sulphur from the fuel 
used in the cupola. Pig iron usually contains less than 
0.05 per cent of sulphur, and scrap iron generally has 
less than 0.12 per cent. When the coke contains less 
than 0.75 per cent of sulphur, the metal gains about 
0.02 per cent of this element with each melting. 

The action of the remelting process as related to 
phosphorus is mainly that of concentration. The phos- 
phorus and sulphur which are present in the cupola 
charges are not oxidized during the melting process, 
but may be removed from the metal to some extent 
in the cupola slag. An increase of 0.02 per cent of 
phosphorus in the metal may be assumed in the cal- 
culations for cupola charges. 

While it is possible to make certain general assump- 
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“ons as to the charges in the proportions of the ele- 
mentary constituents in the metal charges during melt- 
ing, these factors can be established experimentally 
for a given cupola practice. It is only necessary to 
determine the average chemical composition of the 
metal mixture before charging, and of the castings 
produced from this mixture. The loss factor for either 
silicon or manganese is obtained by dividing the differ- 
ence between the percentages of the element before 
and after melting by the percentage of the element in 
the original metal mixture. 


Constituents of Metal Mixtures 


The metals are usually procured within the limits 
of the sulphur and phosphorus requirements of the 
castings to be produced. When castings with a phos- 
phorus content of less than 0.20 per cent are to be 
made, the pig iron and scrap metals are selected with 
an average phosphorus content within the required 


limits. The same consideration is given to the sul- 
phur content of the materials used. The desired man- 
ganese content can be obtained by proportioning the 
metals used in the charges, or by the addition of man- 
ganese in the form of ferroalloys to the molten metal. 
In most cases only the minimum content of manganese 
is specified for the castings. The pronounced influence 
of on on the properties of cast iron warrants the 
pi e of using this element as the main factor in 
calculating the amounts of the different metals to be 
us the cupola charges. 


A‘ier establishing the desired analysis of the cast- 
ings, the proportion of scrap metals to be used, and 


the c anges in composition due to melting, the mater- 
ials ure selected and apportioned so as to obtain the 
com) sition required in the castings. The computa- 


tions for metal mixtures can be made on the basis 
of p-rcentage of the elements or on the basis of the 
weig \t of the separate chemical elements. The method 
of c mbining the elementary constituents on the basis 
of wight is most direct, and will be used in the prob- 
lems which follow. 


Problems on Metal Mixtures 


The solution of definite problems will serve to illus- 
trat’ the procedure used in calculating the metal 
charges for the cupola. 


Problem I: Find the weights of the materials 
used in one metal charge for machinery castings 
aving the following composition: Silicon, 1.80 
per cent; manganese, minimum 0.65 per cent; 
sulphur, maximum 0.10 per cent; and phos- 
phorus, maximum 0.50 per cent. Each metal 
charge will contain 1000 Ibs. of pig iron and 
1000 lbs. of iron scrap. The average changes in 
composition of the metal mixture during melting 
will be assumed. The analyses of the pig iron 
and scrap iron which are available for the cupola 
charges are as follows: 


Silicon, Manganese, Sulphur, Phosphorus, 
’ ‘ per cent per cent per cent per cent 
Pig iron—Pile A..... 2.46 0.90 0.045 0.40 
Pig iron—Pile B..... 1.35 0.98 0.050 0.34 
[ron Scrap (auto. cylin- 
ce. PE ree 2.25 0.70 0.080 0.28 


Since the manganese, sulphur, and phosphorus in 
the materials to be used are within the limits of the 
requirements of the castings, these elements will be 
disregarded, and the metal mixture will be calculated 
on the basis of the silicon content of the metals which 
are available. 

lf X represents the pounds of pig iron from Pile 
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A, then (1000 minus X) will represent the pounds of 
pig iron from Pile B for each metal charge. Since 
the metal in Pile A contains 2.46 per cent of silicon, 
the weight in pounds of silicon from this source is 
equal to X times 0.0246. Since the metal in Pile B 
contains 1.35 per cent of silicon, the weight in pounds 
of silicon from this source is equal to (1000 minus X) 
times 0.0134. Since the iron scrap contains an aver 
age of 2.25 per cent of silicon, the weight in pounds 
of silicon from this source is equal to 1000 times 
0.0225. Therefore, the total weight in pounds of 
silicon in one metal charge equals: 

(X times 0.0246) plus [(1000 minus X) times 0.0135] plus 
times 0.0225). 

It is assumed in this problem that the loss factor 
for silicon is 10 per cent of the total silicon in each 
metal charge. This factor was obtained experiment- 
ally by subtracting the silicon content of the resulting 
metal from the silicon content of the metal mixture, 
and dividing by the average silicon content of the 
metals charged into the cupola. Therefore, the silicon 
content of the resulting metal will represent 90 per 
cent of the silicon in each, original metal charge. The 
total weight in pounds of silicon in one metal charge 
can be found by dividing 0.0180 which is the silicon 
content of the castings, by 0.90, and multiplying by 
2000, the weight of one metal charge. 

Two expressions have now been obtained for the 
total silicon content of one metal charge. These val- 
ues can be set forth in an equation; and by solving 
for X, the weight of pig iron from Pile A can be 
readily found: 

(X times 0.0246) plus [(1000 minus X) times 0.0135] plus (1 


times 0.0225) (0.0180 divided by 0.90) times 2000 


or 


0.0246 X plus 13.5 minus 0.0135 X plus 22.5 


oT 
0.0111 X 4 
Therefore, X 360 lb. of pig iron from Pile A in each metal charge 
1000 minus X 640 lb. of pig iron from Pile B in each metal charge 
Also, 1000 lb. of iron si rap are used in each metal charge. 


Problem II: As soon as the returned foundry 
scrap collects in sufficient quantity, it will be de- 
sirable to include some of this material in the 
metal charges. If the metal mixture is changed 
to include 50 per cent of pig iron, 30 per cent of 
returned foundry scrap, and 20 per cent of pur- 
chased scrap (auto, cylinders), determine the 
weights of pig iron from Pile A and Pile B in 
each metal charge. Another equation based on 
the silicon content of the new mixture must be 
used. The returned foundry scrap will have a 
silicon content of 1.80 per cent. 
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The calculations are as follows: 


0.0246 X plus 13.5 minus 0.0135 X plus 10.8 plus 9 = 40. 

X = 604 Ib. of pig iron from Pile A in one metal charge. 

1000 minus X = 396 lb. of pig iron from Pile B in one metal charge. 

Also, 600 Ib, of returned foundry scrap and 400 Ib. of iron scrap (auto. 
cylinders) are used in one metal charge. 

In the previous problems, the amount of pig iron 
from each of two piles was found which would give 
a definite content of one element, silicon, in the cast- 
ings. It is possible to derive mixtures which will give 
definitely two elements, such as silicon and manganese, 
in the resulting product, provided three lots of pig 
iron with analyses within a limiting range are avail- 
able. However, it is seldom necessary to calculate 
metal mixtures on the basis of more than one element. 
The metal charges for the cupola are generally appor- 
tioned so as to contain a definite amount of silicon, 
because this element has a pronounced effect on the 
properties of cast iron. 


Additions of Special Elements 


Special alloying elements can be introduced to cast 
iron by including them in the charges for the melting 
furnace or by additions to the metal while it is being 
poured from the furnace, The alloying materials are 
supplied to the furnace charges in the form of pigs, 
lumps, or briquets. High-silicon pig iron known as 
silvery iron, with 6 to 17 per cent of silicon, and high- 
manganese pig iron known as spiegel with 15 to 30 
per cent of manganese can be obtained for cupola 
charges. Furthermore, a special pig iron containing 
chromium and nickel is available for introducing these 
elements into the cast iron. ‘‘Mayari” iron, supplied 
by the Bethlehem Steel Co., has an average analysis of 
2.40 per cent of chromium and 1.20 per cent of nickel, 
with a wide range of silicon content. 

The use of the ferroalloys in briquetted form offers 
a convenient method for adding special elements to 
cupola charges. Briquets are now available contain- 
ing definite weights of manganese, silicon, or 
chromium, The briquets are prepared from mixtures 
of the crushed ferroalloys with a cement binder. These 
mixtures are pressed into definite shapes which serve 
to identify the specific alloys. 

Ladle additions of the alloying elements, or the fer- 
roalloys, can be made with the materials in the form 
of shot, in a finely pulverized condition, or in the 
molten state. Since the alloys which are ordinarily 
added to cast iron have melting temperatures which 
approach the melting point of the metal to which 
they are supplied, it is important that the cast iron 
ve superheated to a degree which will permit complete 
solution of the alloys. Furthermore, the most satis- 
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factory method for adding the solid alloys is to jn- 
troduce them gradually to the stream of metal as 
the ladle is being filled. This practice will cause the 
added material to be effectively stirred into the molten 
metal. 

Manganese: If the pig iron and scrap metals on 
hand are too low in manganese to obtain the desired 
amount of this element in the castings, the manganese 
content of the metal can be increased by the addi- 
tion of ferromanganese to each ladle of molten metal. 
The standard alloy for this purpose contains about &0 
per cent of manganese, 7 per cent of carbon, and the 
remainder of iron, As the melting point (about 2210 
deg. F.) of this alloy is relatively high, the ferro- 
manganese should be crushed, preheated, and stirred 
well into the liquid metal. Under average conditions. 
about 50 per cent of the manganese added to each 
ladle of metal is lost through oxidation or directly in 
the slag. 

Nickel: A special alloy of nickel known as “PF” 
nickel has been developed by the International Nickel 
Co. for ladle additions to cast iron. This alloy con- 
tains an average of 92 per cent of nickel, 6 per cent 
of silicon, and 2 per cent of iron. The particular ad- 
vantage of this alloy is that it melts at approximately 
2300 deg. F., while pure nickel melts at 2646 deg. F. 
For this reason, it is possible to dissolve the “F” nickel 
in cast iron which has been superheated above 2400 
deg. F. The “F” nickel in the form of shot is usu:lly 
added to the stream of metal soon after it leav: e 
cupola furnace. If reasonable care is taken to s 
heat the cast iron and to distribute the alloy in 
metal, the loss of nickel is relatively small. 

Chromium; This element is introduced to cas 
either in the metal charges for the cupola or as 
additions of ferrochromium. A _ special chromi 
bearing pig iron and the chromium alloys prepa 
briquet form are available for furnace charges. 
alloy which is ordinarily used in adding chromiu 
molten cast iron contains 60 to 75 per cent of cl 
ium, 2 to 3 per cent of silicon, 4 to 6 per cent i 
carbon, and the remainder of iron. This alloy | 
melting temperature of about 2300 deg. F. There’ 
it is necessary to have the cast iron at a relat 
high temperature in order to obtain complete solu‘ 
of the ferrochromium. The finely pulverized alloy is 
generally added to the stream of metal as it enters 
the ladle. —_ 

When large proportions of chromium are required 
in cast iron, cupola additions are more satisiactor) 
than ladle additions. The loss of chromium, due t 
oxidation will depend upon the conditions under which 
it is used. In the cupola furnace, the loss may amount 
to from 10 to 30 per cent of the weight of chromium 
in the charges. With reasonable care, not more than 
10 per cent loss will be incurred when chromium 1s 
introduced as a ladle addition. 7 

Molybdenum: The introduction of molybdenum into 
cast iron is usually accomplished by ladle additions. 
The molybdenum alloys which are used for this put 
pose are readily soluble in cast iron at ordinary pour- 
ing temperatures. This material is finely crushed and 
is supplied to the stream of cast iron as the ladle is 
being filled. Under favorable conditions, the loss of 
molybdenum when added in this way is relatively 
small. 


Availability of Alloying Elements 


When any element is introduced to a bath of metal 
by means of an alloy addition, the metal in the bath 1s 


~ 


diluted by the amount:of alloy which is added. This 
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condition requires that more of the special element 
must be supplied to compensate for the dilution of 
the bath of metal. Therefore, the full amount of the 
special element in the alloy will not be available for 
increasing the proportion of this element in the orig- 
inal weight of metal in the bath. The available con- 
tent of the special element in any alloy is equal to the 
percentage of this element in the alloy minus the de- 
sired percentage of the special element in the final 
mixture. This law will now be applied in the solu- 
tion of several problems. 


Problem III: An alloy cast iron having a 
nickel content of 2.0 per cent is to be prepared 
by a ladle addition of an alloy containing 92.0 
per cent of mickel. Determine the weight in 
pounds of the nickel alloy to be added to 1800 
pounds of molten cast iron. 

The calculations follow: 


1800 times 0.02 equals 36 net pounds of nickel required. 


0.93 minus 0.02 equals 0.90 Ib. of nickel available in each pound of 
the alloy. 


36 divided by 0.90 equals 40 lb. of the alloy required. 

Problem IV: A chromium content of 0.80 per 
cent is required in the metal for certain iron 
castings. The ferrochromium which is on hand 
contains 70.3 per cent of chromium. Determine 
the weight in pounds of the chromium alloy 
which must be added to a ladle holding 1200 Ib. 
of cast won. Assume that 8 per cent of the 


chromium which is added to the ladle is lost by 
oxidation. 


Following are the calculations: 
ot es 0.008 equals 9.6 net pounds of chromium required. 


nus 0.008 equals 0.695 Ib. of chromium available in each 
pound of the alloy. 


9.6 diviied by 0.695 equals 13.8 net pounds of the alloy required. 
100 mivus 8 equals 92 per cent of the alloy recovered. 
13.8 divided by 0.92 equals 15 total pounds of alloy required. 


The Use of Formulas in Proportioning Metal Mixtures 


The proportions of two lots of metal which will 
give a esired content of an element can be found by 
the uss of formulas. Let D equal the desired content 
of the element. Let L equal the content of the 
elemen: in the lot which has a lower content of 
the element than desired. Let H equal the content 


of the clement in the lot which has a higher content of 
the element than desired. 


D minus L 
Then — 


H minus 
has a higher content of the element than desired. 





equals the proportion of the metal from the lot which 





H minus D 
And 7 a equals the proportion of the metal from the lot which 
has a lower content of the element than desired. 


This method for establishing the proportions of two 
or more lots of metal to obtain a desired mixture 


= be shown in the solution of the following prob- 
ems. 


Problem V: Find the proportions of low sili- 
con iron containing 1.80 per cent of silicon and 
high silicon iron containing 2.55 per cent of sili- 
con to obtain an average of 2.40 per cent of sili- 
con in the metal mixture. 


24, ¢ : : 
By the use of the formulas, the following equations 
are derived: 


2.40 — 1.80 0.60 


ct 


2.55 — ibe 0.95 = 80 per cent of high silicon iron required. 


o55—2.40 0.15 





car. 1.80 078 20 per cent of low silicon iron required. 


If it is desired to use three or more lots of metal 
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in one charge, mixtures are found for any combina- 
tions of two lots, and then any proportions of the dif- 
ferent mixtures can be added to give the full charge. 


Problem VI: Three piles of pig tron are on 
hand. Pile A contains 2.82 per cent, pile B 2.22 
per cent, and pile C 2.12 per cent of silicon. De- 
termine the weight in pounds of iron from each 
of these piles for one cupola charge of 2000 
pounds of metal having an average silicon con- 
tent of 2.40 per cent. 


With the three different compositions of pig iron 
on hand, it is possible to combine Pile A and Pile B, 
as well as Pile A and Pile C to obtain the desired 
silicon content in the metal mixtures. 
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Fig. 1. Graphical Method of Finding the Amounts of Different Lots 
of Metal for a Desired Mixture. 


Using the formulas, the weights of metal from the 
different piles in the two combinations are as follows: 


2:40 —~ 2.22 0.18 
—_— = 0 = 30% or 600 Ib. from Pile A (2.82% Si.) 
2.82 — 2.22 0.60 


2.82 — 2.40 0.42 . 
= ~~ = 70% or 1400 Ib. from Pile B (2.22% Si.) 
2.82 — 2.22 0.60 





2.40 — 2.12 0.28 : = 
= —— = 40% or 800 Ib. from Pile A (2.82% Si.) 





0.70 
2.82 — 2.40 0.42 . 
7 —— SS a = 60% or 1200 Ib. from Pile C (2.12% Si.) 
2.82 — 2.12 0.70 


These mixtures can be combined in any ratios to 
obtain one metal charge. If one-half of the first mix- 
ture is used with one-half of the second mixture, the 
total charge will consist of 700 Ib. from Pile A, 700 
lb. from Pile B, and 600 lb. from Pile C. If it is 
desired to use a larger amount of iron from Pile C, 
one-fourth of the first mixture can be combined with 
three-fourths of the second mixture. The total metal 
charge will then contain 750 Ib. from Pile A, 350 Ib. 
from Pile B, and 900 Ib. from Pile C. 


A Graphical Method for Proportioning Metal Mixtures 


A graphical method can be used in finding the 
amounts of different lots of metal to obtain a desired 
composition in the mixture. This graph is constructed 
as follows: 

A base line representing the total amount of metal 
in one charge is drawn on cross-section paper as shown 
at A-B in Fig. 1. Units corresponding to percentages 
or pounds of metal are indicated on the base line. Lines 
are then drawn from points A and B in opposite di- 
rections and at right angles to the base line. Equally 
spaced intervals are laid off on these two lines as indt- 


1 

















cated. The values given on line A-C designate the 
differences in percentage of the high and the desired 
amounts of the controlling element in the mixture. 
Also, the values given on line B-E designate the differ- 
ences in percentage of the desired and the low amounts 
of the controlling element in the mixture. Any 
straight line joining a point on A-C with a point on 
B-E will divide the base line in proportion to the dis- 
tances laid off on A-C and B-E. The application of 
this graphical method will be shown in the solution 
of the following problem. 


Problem VII: Find the proportion of each of 
two lots of pig iron containing 2.83 and 1.34 
per cent of silicon to obtain 2.26 per cent of 
silicon in the mixture. 


PERCENTAGE OF SILICON IN HIGH SILICON PIG IRON 
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Fig. 2. The Curves are Plotted to Show How to Obtain All Possible 
Combinations of any Lots of Pig Iron Which Will Have an Average 
Silicon Content of 2.10 Per Cent. 


First, subtract the desired silicon content of the mix- 
ture from the silicon content of the higher silicon pig 
iron. Locate this value on the line A-C. Then sub- 
tract the silicon content of the lower silicon pig iron 
from the desired silicon content of the mixture. Lo- 
cate this value on the line B-E. Now join the point 
on the line A-C with the point on the line B-E. The 
intersection of this diagonal line with the base line 
will proportion the total amount of pig iron in one 
charge. into two divisions corresponding to the pro- 
portions of high and low silicon pig iron in the mix- 
ture. 


The Use of Charts in Establishing Metal Mixtures 


To facilitate the rapid and accurate determination 
of the metal charges for the cupola, charts can be used 
from which the quantities of the different metals mak- 
ing up the charges can be read directly. In order to 
illustrate this method for establishing the weights of 
metals in the charges for the melting furnace, the fol- 
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lowing conditions are assumed. Iron castings having a 
silicon content of 1.65 per cent are required. Each 
metal charge contains 1000 lb. of scrap iron and 1000 
lb. of pig iron. The average silicon content of the 
scrap iron is 1.56 per cent. Since the total metal mix- 
ture must have an average silicon content of 1.83 per 
cent, the pig iron mixture which makes up one-half of 
each metal charge will contain an average of 2.10 per 
cent of silicon. 

The curves in Fig. 2 have been plotted to obtain al] 
possible combinations of any lots of pig iron which 
will have an average silicon content of 2.10 per cent. 
Using this figure as the origin, decreasing percentages 
of silicon are laid off on the base line toward the 
right. Each lot of high-silicon pig iron is represented 
by a curve. On the left side of the chart, the weights 
of scrap iron and pig iron for every possible mixture 
are arranged in columns. 

The correct mixture for two lots of pig iron is 
found by starting with the point on the base line which 
corresponds to the silicon percentage in the low silicon 
pig, and following the vertical line to the intersection 
of the curve which represents the percentage of sili- 
con in the high silicon pig; and from this point of 
intersection, the horizontal line is followed to the col- 
umns at the left where the exact weights of scrap 
iron, low silicon pig iron, and high silicon pig iren are 
indicated. 

As an example: Two lots of pig iron are on land 
containing 1.80 per cent and 2.30 per cent of silicon. 


Point A on the chart in Fig. 2 is the intersection of 
the line for the low silicon pig and the curve ic the 
high silicon pig. The horizontal line through this »oint 
indicates that a full charge will consist of 1000 |). of 


scrap iron, 400 Ib. of low silicon (1.80 per cen’) pig 
iron and 600 lb. of high silicon (2.30 per cent pig 


iron. 


If it is desired to use three or more lots ©: pig 
iron to a charge, the mixtures are derived for two 
lots at a time, and then any proportions of the sep 
arate mixtures can be combined to give the full charge. 

In the preparation of metal-mixing charts is 
first necessary to determine the silicon conten| re- 
quired in the pig iron mixtures. This is derived irom 
the desired analysis of the castings, the proportion of 
scrap to be used, and the average analysis of the 


scrap. The weights of all possible combinations of 
the metals are placed in columns at the left, and the 
silicon contents of the low silicon irons are arranged 
along the lower edge of the chart. It will then be 
necessary to plot separately a curve for each of the 
high silicon irons. The use of metal-mixing charts will 
simplify the practice and save time in calculating the 
metal charges for the cupola. 


Metal Charges for Other Melting Furnaces 


The procedure used in calculating the metal charges 
for the air furnace and the electric furnace is about 
the same as that for the cupola furnace. However, the 
changes in the composition of the metal between 
charging and pouring vary with the different melt- 
ing processes. The air furnace is operated with an 
oxidizing atmosphere, and this condition causes a loss 
factor for silicon of about 30 per cent and a loss tac- 
tor for manganese of about 40 per cent of the total 
amounts of these elements charged. When metal mix- 
tures for iron castings are melted in an electric tur- 
nace, an increase in silicon content is sometimes ob- 
tained. This is brought about by the reduction 0! 
silicates from the lining of the furnace. 
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Recent Progress 


in 
Steel Making 
Reported 


from Germany 


A Correlated Abstract 


By S. EPSTEIN* 


ERMAN RESEARCH IN STEEL making 
has continued to maintain its acknowledged 
a high rank, the past year being unusually fruit- 


ful in theoretical and practical results. This is evident 
froin the article in the Feb. 7, 1935, issue of Stahl und 
Eisen, pages 137 to 159, summarizing the activities, 


during 1934, of the Verein deutscher Eisenhuttenleute. 
TI summary cites exactly 100 references to papers 
published during that time, mostly in Stahl und Eisen 
and in the Archiv fiir das Eisenhiittenwesen. 

nly a few of the papers have been chosen for dis- 
cussion here, these dealing with the work on equilibria 
between slag and bath, gases in steel, desulphurization, 
defects in steel, and some of the recent practical 
developments, 


Equilibria Between Slag and Bath 


Hk recent work of K6érber and Oelsen? ?, on the 
equilibria between slag and melt constitutes an out- 
standing contribution to the physical chemistry of steel 
ay In their diagrams depicting these equilibria 
hey have succeeded in giving an unusually clear and 
mete complete representation of the interrela- 
tions among the many variables involved. 


FeO, MnO, SiO, Slags Saturated with SiO. Over Molten 
Fe 


[t is a truism that by means of the slag we may con- 
trol the composition of the steel melt, but ordinary 
steel-making slags appear so complex that it has here- 
tofore been impossible to represent simply and yet 
fairly completely how variations in the slag tend to 
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change the composition of the melt, or conversely, how 
variations in the melt tend to change the composition 
of the slag. Korber and Oelsen have largely over- 
come this difficulty by studying the equilibria between 
C-free Fe melts containing appreciable amounts of Mn 
and Si, and molten slags over these melts, consisting 
of FeO, MnO, and SiOz saturated with SiO». They 
obtained saturation with SiO. simply by melting in 
silica crucibles. 

The saturation value of SiOz» in such molten slags at 
steel melting temperatures of about 1600 deg. C. (2900 
deg. F.) is close to 50 per cent SiOe, and this value 
is but little affected by small changes in temperature, 
or by variations in the content of FeO or MnO. Such 
slags are, therefore, composed of about 50 per cent 
SiO. and about 50 per cent MnO + FeO; each of 
the latter oxides may vary in content from O to 50 
per cent, but the sum of both is 50 per cent. This 
is illustrated in Fig. 1. 

Fig. 1 shows a diagram of the system FeO, MnO, 
SiOz, in contact with molten iron. At temperatures of 
about 1600 deg. C. the line ab represents the saturation 
values of SiOz» in the molten oxides. Thus, above the 
line ab there is present the FeO, MnO, SiQz melt sat- 
urated with SiOz, plus excess solid silica; below the 
line ab is present the unsaturated molten mix of FeO, 
MnO, SiOs. At 1600 deg. C., below the line ab, the 
oxides are entirely molten; above the line ab excess 
solid SiOz particles float in the molten oxides saturated 
with SiO». It is the limited solubility of SiOz, in 
molten FeO, MnO, SiQz at steel-making temperatures 
which enables sand to be used for the hearth in acid 
practice. 

Now, when a mix of such SiOs saturated oxides is 
allowed to come to equilibrium as a slag over a bath 
of molten Fe containing some Mn and Si, there are 
present three phases—molten metal, molten slag, and 
solid SiOo. Under such conditions, according to the 
principles of the phase rule, the relations between the 
composition of the bath and slag become closely inter- 
dependent, and hence can be very simply expressed in 
spite of the fact that we are dealing with six constitu- 
ents Fe, Mn, Si and FeO, MnO, SiOz. The equilibria 
between the metal bath and saturated slags are such 
that the content of the bath, for example, in one com- 
ponent say in manganese, at any temperature, fixes 
the entire composition of both the bath and the slag, 
at that temperature. 
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The Equilibria 


Fig. 2 shows Korber and Oelsen’s results on C-free 
Fe melts, containing some Mn and Si in equilibrium 
with FeO, MnO, SiOz slags, saturated with SiO» by 
melting in SiOe2 crucibles. Here we might recall the 
general convention that ( ) refers to the slag and [ ] 
to the bath or metal. For example, (FeO) refers to 
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Fig. 1.—The Solubility Limit of Solid SiO, in Molten FeO, MnO, SiO:, 
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FeO in the slag, [O] to oxygen in the bath. The 
curves of Fig. 2 show for any Mn content of the metal, 
the O content of the metal, the MnO or FeO content 
of the slag, and the Si content of the metal. Thus 
for a bath containing 1 per cent Mn the contents of the 
other components are fixed at 0.13 per cent [O], 0.62 
per cent [Si], 5 per cent (FeO), and 45 per cent 
(MnQ),. 

From the curves of Fig. 2, a deduction may 
be drawn regarding the low solubility of MnO in 
liquid steel. It will be noted that as the [Mn] and 
[Si] go up the [QO] goes down sharply; at the same 
time the ratio of (FeO) to (MnO) also changes 
sharply. Whereas at the pure Fe end there was much 
more (FeO) than (MnQ), as the [Mn] content in- 
creases there is much more (MnO) than (FeO). 
Thus as [Si] and [Mn] go up (MnO) goes up rap- 
idly; yet [O] also goes down sharply, indicating that 
[QO] is determined mainly by (FeO) and not by 
(MnQ). 

Korber and Oelsen have, therefore, concluded that 
MnO has a very low solubility in liquid steel; the same 
holds for SiO. That the oxygen in the bath is deter- 
mined almost wholly by the FeO in the slag is an 
important point, since it indicates that the same rela- 
tionship would probably exist not only in these par- 
ticular slags, but also for others, basic slags for ex- 
ample. That such is the case was actually demon- 
strated by Korber and Oe6elsen, as will be shown 
further on, 

Effect of Temperature 


A more complete picture of the slag-metai equilibria 
showing five separate isotherms for temperature be- 
tween 1500 and 1700 deg. C. is given in Fig. 3, which 
illustrates the effect of temperature on the oxidation- 
reduction equilibria between slag and melt. 

Fig. 3 shows how sharply the deoxidation effect of 
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Mn and Si falls with rising temperature. Thus with 
1 per cent [Mn], for example, the [OQ] is only 0,003 
per cent at 1500 deg. C. but rises to 0.02 per cent at 
1700 deg. C., this even though the [Si] increases 
sharply with rising temperature from 0.39 per cent 
at 1500 deg. C. to 0.75 per cent at 1700 deg. C. This 
effect is further brought out below in which are taby- 
lated the changes in [Mn], [Si], and [O] with tem- 
perature for a constant slag composition of 5 per cent 
(FeO), 45 per cent (MnO), and 50 per cent (SiO,), 


as indicated by section a, b, c, d, e in Fig 3. 
Temperature, [Mn] [Si] [O] 


Deg. C. Percent. Percent. Percent. Slag 
1700 A 1.28 a 1.15 0.0116 

1650 B 1.01 b 0.64 0.013 (FeO) = 
1600 C 0.74 c 0.32 0.010 (MnO) 
1550 D 0.58 d 0.18 0.009 (SiO) 
1500 E 0.45 e 0.09 0.007 


For a fall in temperature from 1700 to 1500 deg. C. 
but with the slag composition held constant, the [Mn] 
drops to one-third its former value and the [Si] to 
one-tenth; yet despite this sharp drop in both [Mn] 
and [Si], the [O] likewise drops to one-half its former 
value. This again illustrates that Mn and Si have a 
much greater power to reduce the oxygen content of 
the bath at lower temperatures than at higher tempera- 
tures. 

The other section in Fig. 3 is for a constant [Si] 
of 0.5 per cent. With a fall in temperature from 1700 
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Fig. 2.—Equilibria between Molten Fe and FeO, MnO, SiO:, Satu- 
rated with SiO. at 1650 deg. F. Kérber and Oelsen 


to 1500 deg. C., the (FeO) drops sharply from 8 to 
2 per cent, to one-fourth its former value, while the 
(MnO) increases from 42 to 48 per cent. As the 
(FeO) drops the [O] drops even more sharply trom 
0.024 to 0.003 per cent, to one-eighth its former value, 
while the [Mn] increases only slightly from 0.8 to 
1.14 per cent. This again indicates that the FeO 
content of the slag is the main factor in determining 
the oxygen content of the bath. . 

The picture given by’ Fig. 3 is so comprehensive that 
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‘t should prove most useful for reference, if only as a 
qualitative guide to the oxidation-reduction equilibria 
between slag and metal and to the effect of tempera- 
ture on these equilibria. 


Production of Fluid Deoxidation Products 


We have seen that, as the temperature falls, [O] 
drops off sharply. This oxygen, which was dissolved 
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Fig. 3—The Equilibria between Molten Fe and FeO, MnO, SiO., 
Saturated with SiO. at Different Temperatures. Kérber and Oeclsen’ 
a, b d, e—Section through constant slag composition. 

u, v, w, x, y—Section through constant silicon in the melt. 


in the metal melt at higher temperatures must separate 
out as the metal melt cools in the form of an FeO, 
MnO, SiO2 conglomerate or as solid silica. Now the 
Si isotherms shown in Fig. 3 form an important divid- 
ing line in respect to the composition of the precipi- 
tated oxides. From melts having Mn and Si con- 
tents above the Si isotherm, there can separate out 
on cooling only solid SiO2; from melts of Mn and Si 
contents below the Si isotherm, liquid Mn-silicates 
separate out. It follows that in the field above the Si 
isotherm, Si is the only effective deoxidizer, Mn not 
coming into play as a deoxidizer until compositions 
below the Si isotherm are reached; from here on both 
Si and Mn work together and form fluid deoxidation 
products. 

_ The mode of formation of solid and fluid deoxida- 
tion products on cooling of the metal melt is indicated 
in Fig. 4, showing solid SiOz separating out above the 
Si isotherm, G’F’, and liquid silicates separating out 
below it. However, during the solidification of a 
metal melt with an original composition above the Si 
isotherm, the last liquid metal to freeze, may through 
segregation, attain a composition below the Si isotherm. 
Fluid deoxidation products would then separate out 
also from this remaining liquid metal. This is indi- 
cated by the melts X, Y, and Z in Fig. 4. As melt X 
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freezes the remaining liquid metal changes in composi- 
tion along the line AXX’, the oxide separating out 
being solid silica until the point X’ is reached when 
a fluid silicate begins to separate out. By this time, 
however, most of the metal melt has already frozen, 
the preparation of liquid to solid being given by the 


ratio of the lengths of the lines = 


XX’’ 
ing the liquid, XX’ the solid metal), so that only about 
30 per cent of the melt is liquid at the point X’. For 
the melt Y, however, 55 per cent of the melt is still 
liquid at the point Y’, and for melt Z 80 per cent is 
still liquid at the point Z’. 

Thus, it is obvious that, to enable fluid silicates to 
separate out during cooling, the composition of the 
melt must be so adjusted that it is not above the Si 
isothermal, particularly at the lower Mn and Si con- 
tents; furthermore, the course of the Si isothermal is 
such that a high ratio of Mn to Si content is required. 
As indicated in Fig. 4, the ratio given by Herty and 
Fitterer of 4 Mn to 1 Si fits the isothermal fairly well 
for Si contents of about 0.2 per cent; for lower S: 
contents a higher ratio of Mn to Si would be required, 
and for higher Si contents of the metal a 
lower ratio of Mn to Si would be sufficient. This 
is the reason why it is possible to obtain fairly 
fluid deoxidation products in rather high Si steel with 
out adding unduly high amounts of Mn. 

Of course, when Si additions are made, high local 
concentrations of Si occur during the time Si goes 
into solution, so that particles of solid SiOe nuclet 
tend to form at first, to be surrounded later by fluid 
silicates. If Si is added before the Mn, solid inclu- 
sions will surely form, and the later addition of Mn 
will have practically no deoxidizing effect. Korber 
and Oelsen, therefore, recommend adding the Si after 
the Mn, or adding the Si in two parts, the first with 
the Mn so that it will surely yield fluid deoxidation 
products, and then the rest. They also approve of 
Herty’s recommendation to deoxidize with a Si-Mn 


alloy, high in Mn. 


(XA represent- 


Significance of the Equilibria 


Here one may question whether the equilibria of the 
simplified compositions under discussion apply to com- 
mercial steel making. We know that FeO, MnO, and 
SiOz, represent only the components of acid, not basic, 
slag. Even in the case of acid practice, commercial 
slags contain considerable CaO and AleOs and may 
finish with a SiOz content of 60 per cent instead of the 





































































postulated 50 per cent in the equilibria discussed*. 
The presence of C in the metal should also displace the 
equilibria. 

The answer in regard to the composition of the slag 
is that the equilibria discussed represent the behavior 
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Fig. 4.—Deoxidation Diagram at 1500 to 1520 deg. C. Indicating the 
Behavior During Solidification. K6érber and Oelsen’ 


in commercial steel making rather closely, for both 
acid and basic practice. Thus the acid slag is essen- 
tially the product of the oxidation of the metal itself ; 
in basic melting the meltdown slags before the lime 
comes up are of nearly the same character as the acid 
slags. The deoxidizers in both acid and basic practice 
are mainly Mn and Si, and the deoxidation products 
or inclusions are essentially the same in both practices 

the oxide inclusions in basic steel seldom contain 
CaO. But the most important point is that the oxi- 
dizing effect of both acid and basic slags on the metal 
bath depends almost entirely on the active FeO con- 
tent of the slags, so that acid and basic slags are very 
similar in this respect. This has already been men- 
tioned in the discussion of Fig. 2 and is further indi- 
cated in Fig. 5. 

In Fig. 5 are shown the O contents of Fe melts at 
1600 deg. C. in relation to the FeO content of silicate 
slags above these melts. The black points are for 
FeO-MnO silicates in which the FeO is replaced 
gradually by MnO. The open circles are for FeO- 
CaO silicates in which the FeO is replaced in increas- 
ing amounts by CaO. It will be observed that the 
oxygen in the melts is very nearly proportional to the 
FeO content of the slags, and to this alone. Approxi- 
mately the same ratio of - [0] - == (0.0021 holds for 

(FeO) 


the slags with and without CaO. 


Effect of Carbon in the Bath 


In regard to the effect of C in the bath, Korber has 
indicated that two cases may exist, one in which the 
C reacts very little with the oxides in the bath, and the 
other in which the C reacts strongly. For the first 
case of a quiet bath the presence of C, even up to 
1 per cent, shifts the equilibria very little, and Korber 
cites examples of such conditions in acid open-hearth 


* The higher SiO, content of commercial acid slags is due to the 
presence of CaO and Al,O, which raises the solubility of the SiO, and 


also to the enrichment in SiO, when FeO and MnO are reduced by C in 
the bath. 
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heats. For the second case of a briskly reacting bath, 
the presence of C produces a condition in the bath, in 
which the Si is higher than that corresponding to 
equilibrium—that is, the presence of C tends to reduce 
Si0¢ to Si. 

When the reaction is lively, C reduces the content 
of dissolved FeO in the bath; this disturbs the 
equilibria since it results in an increased reduction of 
Fe, Mn, and Si from the oxides of the slag. Two 
possibilities come up: 


a.—The slag is very fluid and readily becomes homo- 
geneous. Then the loss of oxygen in the bath, result- 
ing from the reaction with C, is quickly made up by 
absorption of FeO from the slag. In this event, in 
ordinary steel slags containing over 10 per cent FeO, 
only a small proportion of the C oxidation results in 
the reduction of Mn and Si from the slag, because the 
bulk of the C can react with FeO. 

b—The slag is viscous and becomes homogeneous 
very slowly, so that only that part of the slag which js 
in actual contact with the bath may be considered to 
partake in the reaction. The lower layer of the slag 
soon becomes impoverished in FeO and MnO, becaus¢ 
the latter are reduced by C; solid silica particles, 
therefore, appear in contact with the bath and furthe: 
oxidation of C results in a reduction of SiOs to Si. 
When the C reacts very briskly, case a may go over to 
case b because of the rapid reduction of FeO and MnO 
from the slag. 


Korber does not attempt to explain why a bath con 
taining C should be inactive at one time and activ 
another and states that he and Oelsen are studying th: 
deoxidation of steel by C under these conditions : 
will discuss the whole subject more completely 
forthcoming paper. 


Effect of Carbon on Gas Evolution 


Graphs such as Figs. 3 and 4 enable us to cl 
analyze complex phenomena which would otherwise 
beyond our grasp; new conclusions inevitably eme 
Thus an analysis of the equilibria under discussio. 
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Fig. 5.—Dependence of the O Content of Fe Melts on the FeO 
Content of $:0, —Saturated Slags at 1600 deg. C. Korber 


Herasymenko and Valenta® to propose an interesting 
explanation of the mechanism of gas evolution in steel 
during solidification, with special reference, not to rim- 
ming steel, but to steel containing considerable amounts 
of Si and C. 4 

To establish the cause of the quieting or killing o! 
steel, Herasymenko and Valenta observed furnace tests 
from a large number of acid open-hearth heats. Their 
results are shown in Fig. 6. It will be observed that 
the tendency of the steel to evolve gases increased with 
the content of C; the higher the C content, the more 5: 
was required to completely kill the steel. The authors 
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explanation of the gas evolution was not quite clear 
hut may perhaps be interpreted as follows: 

At a temperature of say 1600 deg. C., the liquid 
steel, before it is poured into the test mold, contains 
4 certain amount of FeO in solution, this depending on 
the Mn, Si, and C content. The FeO and C in the 
molten steel have either come to equilibrium or to a 
point where the reaction between them is very slow, so 
that there is little or no gas evolution, As the molten 
steel is poured into the test mold it cools down; this 
does not change the equilibrium between FeO and C, 
because this is little affected by temperature. How- 
ever, as we have seen, the equilibria between [Si], 
[Mn], and [O] are very strongly affected by tempera- 
ture. As a result, as the temperature falls, [O] drops 
sharply, the separated oxygen forming either solid 
silica or fluid silicates substantially as already indicated 
in the discussion of Fig. 4. If the composition of the 
steel is above the Si isothermal, solid silica separates 
out, and if it is below, fluid silicates are formed. 

Now C produces a condition in the bath, in which the 
Si “isothermal” is raised, thus promoting the formation 
of fluid silicates (since, beneath the Si isothermal the 
inclusions are fluid). Since C can react more readily 
with fluid silicates not saturated with SiO. (and hence 
higher in FeO) than with solid SiO, evolution of CO 


gas is more likely to occur during the solidification of 
higher C steel. According to the above it is necessary 


to use more Si to completely kill a higher C than a 
lower C steel. 

Thi- is a particularly interesting conclusion in view 
of the rather low maximum Si requirement in many 
specifi ations for higher C steel, and in view of the 
necess 'y of completely killing such steel to get sound- 
ness aiid freedom from inclusions. The above discus- 
sion b: ings out the intimate relationship that probably 
exists »etween unsoundness and inclusions. It would 
seem » referable, in order to insure soundness in steel 


castin.s, to maintain a lower C content; if higher 
streng |i is required, this might be obtained by the 
addition of an alloying element such as copper, for 
exam; le, which would not affect the oxidation-reduc- 


tion equilibria. 


Solubility of Inclusions in Liquid Steel 


, in discussing the paper by Herasymenko and 
Valenta, pointed out that the equilibria shown in Figs. 
2 and 3, indicating that fairly high contents of O, Mn, 
and Si can coexist in liquid steel at temperatures of 
1600 deg. C. and above, would seem to support his 
view that the inclusions found in solidified steel were 
in solution in the liquid steel and precipitated out only 
during cooling and solidification. 


As we have seen, Figs. 2 and 3 indicate that both 
MnO and SiOs have very low solubility in liquid steel, 
so that in this sense we may consider that the in- 
clusions themselves are not soluble. On the other hand, 
oxygen does have a high solubility in liquid steel at 
higher temperatures, even in the presence of large 
amounts of Mn and Si. As the temperature falls, the 
solubility of oxygen drops sharply, the separated oxy- 
gen simultaneously reacting with the Si and Mn in the 
metal to form either solid silica or fluid silicate inclu- 
sions. If this temperature drop takes place in the 
mold, the time before solidification sets in may be too 
short for the inclusions to coagulate and rise up out 
of the steel, even if they are fluid. The inclusions 


Sims 
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which separate out during the solidification period 
itself, because of the falling solubility of oxygen in 
the metal during this period (according to the mechan- 
ism indicated in Fig. 4), would most probably be en- 
trapped in the steel whether they are fluid or solid. 
Thus, it may well be that any favorable effect of 
holding metal in the ladle before teeming, in diminish- 
ing the amount of inclusions in the steel, is mainly 
through the fall in temperature. That is, it is not so 
much the case of allowing inclusions which are already 
formed to rise to the top, but rather of creating condi- 
tions under which the inclusions that form as a result 
of the fall in temperature can readily rise up to the 
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Fig. 6.—Evolution of Gas in Furnace Tests from Acid Open-Hearth 
Heats. Herasymenko and Valenta® 


Black circles—Completely killed, solidified without gas evolution. 
Open circles—Tests showed gas evolution. 


slag. According to the above, the last ingot teemed 
should be cleaner than the first. 

From such equilibria as those of Fig. 3 (corrected 
for the presence of C, which should markedly decrease 
the solubility of oxygen, particularly at the higher 
temperatures, and thus radically change the picture) it 
should be possible to calculate what proportion of the 
oxide inclusions found in various steels might have 
arisen because of the difference in the solubility of 
oxygen between the steel as teemed and the steel as 
solidified. 

(To be continued ) 
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EDITORIAL COMMENT 


(Continued from page Al19) 


without injury. Actually it was found that a few cycles 
of overstress strengthen some metals slightly. 

The American Society for Testing Materials com- 
mittee on Fatigue of Metals is making a study of this 
“damage line” and several laboratories are cooperat- 
ing in this study. Fatigue tests are time-consuming at 
best, but the determination of a “damage line” takes 
six or seven times the amount of experimentation that 
is required for determination of endurance limit alone. 

In the April issue of METALS AND ALLoys, 
page MA 161 L 9, there is abstracted a paper by 
Fumio Oshiba of the Imperial University, in which he 
determines damage due to occasional overstress by 
noting the reduction of Charpy impact value after a 
number of cycles of overstress. To produce cycles of 
overstress, Oshiba uses repeated impact, and conse- 
quently it is impossible to translate his results into 
quantitative stress units. Moreover, his preliminary 
experiments were carried to a comparatively small 
number of repeated impacts. His method, however, 
deserves careful study, both of its technique and its 
significance, and it might be somewhat less time-con- 
suming to carry out than is the “damage-line” method. 

The main point of both of these methods of attack 
on the fatigue problem is a recognition of the fact that 
the effect of an occasional overstress of a machine 
member may be as vital a problem as the determina- 
tion of the endurance limit of its material. It is hoped 
that these two methods of study of fatigue damage 
(and any others which seem promising) may be 
studied carefully by laboratory workers.—H. F. M. 


Metals at Low Temperatures 


step in advance was the organization at the 
Pa recchit spring group meetings of the American 
Society for Testing Materials of a new com- 
mittee on Properties of Metals at Low Temperatures. 
This is a sub-committee of the joint committee of the 
A.S.T.M. and the A.S.M.E. on the Effect of Temper- 
ature on the Properties of Metal. The work of the 
general committee in the high temperature field has 





been productive of important researches and resylts 
which have been of far-reaching importance in jm- 
proving several manufacturing processes, 

The taking up of this new phase of the subject js 
fully warranted. There has recently developed large 
interest in many lines of industry in the effect of low 
temperatures on metals and alloys. Modern equip- 
ment must function today in many cases in sub-norma] 
temperatures as in the liquefaction of gases, in the 
dewaxing of oils, where airplanes fly at high altitudes 
as in the substratosphere, and where railroads operate 
in severe winter climates. 

Low temperature has been defined by the committee 
as any below room temperature or 70 deg. F. This 
opens up a broad field for investigation but it is in the 
much lower temperatures where the greatest practical 
and vital interest lies. Judged by the work of the gen- 
eral committee in the past in its studies of the effect 
of high temperatures and the benefits thus conferred 
on industry, it is certain that the new undertaking will 
in time be as productive of data of value to industries 
using metals and alloys at sub-normal temperatures, 


—E. F.C. 
Substitution 
HE badges at the meeting of the American Institute 


of Mining and Metallurgical Engineers used to 
be of metal, stamped with the initials of the orga: 


Za- 
tion and its crossed hammer insignia. Our youngsters 
used to squabble over which one might wear this dec- 
oration when we came back from the meeting. 

This year, the badges consisted merely of a lu 
loid envelope into which the card bearing the w r’s 
name was slipped. The only metal was the safe:\ pin 
on the back, not visible. The badges would hay en 
more suitable for a meeting of organic chemisi: 

Not that it makes any difference, as our young. ers 
are now far past the age when even a royal ple 


badge would have any appeal, but the substitution of 
a cheaper, yet sufficiently serviceable non-metallic 


product for a metal one, even where sentiment would 
naturally dictate sticking to the old custom, did inter- 
est us. 

We can take some comfort from the fact that in 
this, and certain other uses, the metal safety pin still 


holds its own!—H,. W. GILtetrt. 


Another Chuckle 


A. ZIEGLER, of the West Penn Electric Co., 

sends us the following, from the Electrical 

eForeign Trade Notes, Bureau of Foreign and 
Domestic Commerce, Washington, Dec. 15, 1934: 


Improvements in the Distribution of Electricity: The 
first-class quality of electricity in France is that sup- 
plied to consumers of continuous current, with non- 
variable technical characteristics, according to an article 
written by Mr. Friederich, which appeared in “L’U sine” 
of Oct. 18, 1934. 


By “continuous current” electricity is meant that cur- 
rent must be supplied continuously without interruption 
or breakdowns, at all costs, such as electricity used by 
surgeons for operating, air ports, etc. Certain electric 
stations are now equipped with apparatus which cuts 
off the current as soon as a breakdown occurs and auto- 
matically reestablishes it. 


-By “invariable characteristics” is meant electric cur- 
rent with invariable voltage and frequency, and is in- 
dispensable for lamps and motors. 

The various categories of electric current used by 
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the average consumer in France may be classed as 
follows: 

As regards voltage: (1) the most popular at present 
is 115 volts, consumed for most lamps and electric ap- 
paratus; (2) 230 volts, utilized for the more expensive 
electrical apparatus and for lamps with not less than 30 
— (3) intermediary voltages between 115 and 230 
volts. 


As regards continuous and alternating current: 50 
cycles. These are about equal for lighting purposes. 
However, continuous current is preferable for motors, 
being more adaptable and requiring a simpler installa- 
tion. 

With an abstractor who can produce a jewel like 
this, it would appear that the New Deal professorial 
tendency has not reached the Bureau of Foreign and 
Domestic Commerce. We hope that T. V. A.—the 
“vardstick”—will be given the task of producing the 
French type of continuous 50-cycle current before the 
U. S. utilities are forced to produce this “first class 
quality of electricity !”—H. W. G. 


METALS & ALLOYS—Vol. 6 








ike 
rial 
ind 
the 
the 
the 


ass 


fl. 6 








The Development 
of the 
Coreless 


Induction Furnace 


No. 10 in a Series of Case 


Histories in 


Metallurgical Research 


By G. H. CLAMER — 


N 1416 WE RETAINED Dr. Edwin F. Northrup, 


of the staff of the Palmer Laboratory of 


Pr nceton University, to analyze the electric fur- 
nace 2:i as revealed by the literature and Patent Office 
recor‘ Our assignment was the following: 

“Ha: any basic principle for developing heat by elec- 
trical energy been overlooked in the art of electric heat- 
ing nd if so, has such basic principle promise of 
commercial application ?” 


Dr. Northrup, in his report, made after some months 


of study, stated that in his opinion only one basic prin- 
ciple holding promise of commercial application had 
not, so far as his researches revealed, been suggested ; 


namely, heating by the use of induced currents of high 
frequency. 

Dr. Northrup had been one of the early workers in 
the field of communicating intelligence by the wire- 
less method; he was, therefore, experienced in that 
art. He reported that all previous efforts in the wire- 
less field had been directed toward obtaining higher 
voltage and higher frequency. Higher voltage and 
higher frequency were essential for increasing the dis- 
tance of transmission. No one had, in so far as his 
investigation revealed, deliberately stepped down the 
voltage of a high frequency current for the express 
purpose of using it for heating. There was no prior 
art revealed in the United States Patent Office rec- 
ords and as a consequence there were no ve 
against the original patent application. This will be 
recognized as a unique experience. 


As the Patent Office search disclosed no prior art 
in the field of applying high frequency current for 
heating purposes, broad patent coverage was allowed, 
as 1s evidenced by the following typical claim: 


N x’ Presiden and General Manager, Ajax Electrothermic Corp., Trenton 
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Fig. 1—A 35 Kv-a. Converter with 17-lb. Furnace for Melting Steel 
and Other Metals. 


“The method of applying energy by electro-magnetic 
induction, to be converted into heat within a resistor 
mass which consists in passing high frequency current 
thru a conducting coil surrounding the resistor to be 
heated.” 


Strange to say it was not until several years after 
the grant of this broad and basic patent, and long after 
the grant of similarly broad patents in nearly all 
European and some other foreign countries, it was 
discovered that a patent covering the idea of using 
high frequency current for heating had been issued in 
France in 1904 to Schneider. He was also the pat- 
entee of the first submerged resistor induction furnace. 
Schneider was president of the Creusot Works in 
France and past-president of the Iron and Steel In- 
stitute of Great Britain, and, therefore, a man of high 
prominence in the steel industry. 

He may never have built a furnace for operation 
by high frequency current, or if he did, he no doubt 
early abandoned his experiments in the belief that no 
practical use could come of it. Nothing practical was 
done with heating by high frequency current until Dr. 
Northrup dev eloped the art into its highly useful and 
commercially important present state. 


It was only as I began to write this Case History 
that I received the very interesting information from 
E. A. Colby that he, too, had at a very early date 
(1892) conceived the idea of using high frequency 
current for melting precious metals.* He did not, 
however, patent or develop his idea. 

The discovery of the Schneider patent and the Colby 
evidence of conception after the grant of the North- 
rup patent would not now establish a state of the prior 
art of such a nature as to invalidate the Northrup 
patent claims. Both of these evidences of anticipation 





*In a letter which I hope may be later published. 
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fall into the class of abandoned experiments, and 
therefore, strengthen the claims of the inventor who 
many years thereafter develops the same to such a 
state that it is capable of practical and extended com- 
mercial use. In 1928 additional broad patents were 
issued covering the features and proportioning re- 
quired for building commercially practical furnaces 
having no interlinkage or only partial interlinkage of 
iron. 

As has frequently happened in connection with 
pioneering inventions in the past, no practical power 
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Fig. 2.—Simplified Wiring Diagram of a Converter and Furnace. 


equipment at the time was available on the market 
for successfully practicing the invention; also no suit- 
able condensers were available for power factor cor- 
rection. 

When Fitch operated in the Delaware River the 
first steamboat, Benjamin Franklin viewed it from a 
dock in the city of Philadelphia. Franklin was a 
scientist and an inventor; he was noted for his open 
and flexible mind, and yet to indicate how perfectly 
human he was in the fallibility of his judgment, he 
declared, after having seen it, that steam navigation 
could never compete with sails. In his judgment, the 
capital expense, the layout for upkeep and the amount 
of room in the hull pre-empted by the power plant 
were so large as to make steam propulsion imprac- 
tical. 

Sir Isaac Newton in 1680 recorded the thought of 
using the power of steam for propelling a carriage, but 
promptly rejected it as being impractical. Newton 
contemplated the use of the reactive power of a jet 
of steam against the boiler in which it was generated. 
Cugnot, in the reign of Louis XVI, first had the 
audacity to build a cart driven by a steam engine. 
James Watt, inventor of the separate condenser that 
was the first step toward making the Newcomen steam 
bellows, a practical steam engine, would not subscribe 
to the idea that a steam engine could be empowered 
with locomotion. Trevithick, Vivian, Blenkinsop and 
others persisted and finally a power plant was pro- 
duced capable of practical application in the transpor- 
tation field. 


Langley, the inventor of the airplane, did not have a 
practical engine with which to fly it. Curtiss later 
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installed a then modern engine in the Langley plane 
and made a short flight with it. 


A Converter the First Power Equipment 


The first power equipment devised for operating 
high frequency furnaces we have designated as q 
“converter,” Fig. 1. It is the means by which the 
frequency of the supply line is stepped up to the fre- 
quency needed at the furnace terminals. Converters 
of single phase can be made in sizes from a fraction 
of a Ky-a. to about 35 Kv-a. capacity and in multi- 
phase or otherwise varied forms they may be made in 
larger sizes. The circuit is oscillatory. 

A simplified wiring diagram is shown in Fig, 2. 
The equipment consists essentially of three pieces of 
apparatus, a high reactive transformer, a spark gap 
and a bank of condensers. These, in conjunction with 
the furnace coil, set up an oscillatory circuit. The 
frequency of oscillation is a function of the capacity 
and inductance of the oscillatory circuit and in prac- 
tice ranges from about 20,000 to 60,000 cycles per 
second. 

The early work in connection with that art, which 
is now generally known as the “high frequency core- 
less induction method of heating,” was carried on in 
the Palmer Laboratory at Princeton University by Dr. 
Northrup and his assistants, and with the permission 
and co-operation of the Princeton authorities. 


At first an open rotary spark gap was used to pro- 
duce the required high frequency oscillatory current. 
The discharge of this gap sounded like an infantry 
charge. I frequently went to the Palmer Labor::ory 
to discuss the progress of the work. Long bei: re J 
reached the laboratory I knew by the terrifi ise 
emanating from it that the equipment was in ra- 
tion. When the laboratory was reached the s und 


became almost deafening. 
The present discharge gap, Fig. 3, consists “n- 


tially of a double wall container for holding a |! of 
mercury and having space above the pool to a /ord 
room for the electrodes. The purpose of the cvuble 
walls is to provide space for circulating water for 
cooling purposes. The electrodes, too, are provided 
down to the arcing tips with water cooling means. 


The arc operates in a sealed chamber between a tung- 
sten-tipped, copper electrode and the mercury bath. 
An atmosphere of pure hydrogen is maintained in the 


7 HYDROGEN 


7 GAP POT 











Fig. 3.—Section of Modern Discharge Cap. Electrodes and Pot are 
Water-cooled. 


chamber. Means are provided for adjusting the level 
of the mercury whereby, by varying the distance be- 
tween the electrodes and the mercury pool, the power 
is controlled. Such a discharge gap is not only quiet 
but is highly efficient and effective. 

The gaps were made originally with iron electrodes 
with graphite tips and were air cooled. The first de- 
cided advance was made when water-cooled, copper 
electrodes were substituted. The next important 1m- 
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rovement was the addition of hydrogen instead of 
alcohol vapor at the suggestion of Glenn D. Bagley. 
At the present time the water cooled copper electrodes 
with tungsten-copper tips are used in all our con- 
yerters. 

More recently a gap hermetically sealed in a glass 
container has been provided for the lower powered 
equipment ; namely, 7% Kv-a. and under. 


Development of Capacitors 


Condensers are, of course, required in the oscillator 
circuits, and they are also required for the larger 
commercial units. In this latter case they are used 
to correct the power factor of the furnace. When 
we began our development work, as previously stated, 
no commercial condensers, now known as “capaci- 
tors,’ were available on the market. Dr. Northrup 
was, accordingly, obliged to make his own capacitors. 
He constructed them of alternate plates of proper 
quality glass and very thin brass sheets. These were 
‘mmersed in water-free oil. Capacitors so made were 
heavy, costly and decidedly inconvenient for handling. 
I do not believe that high frequency heating could 
have become a commercial realty, had it been neces- 


sary to adhere to the use of such capacitors. 

The radio art was then in its infancy and mica con- 
denset r use in radio circuits were being developed. 
These were tried and, although superior to our own 
capacitors, were not sufficiently durable in the service 
of high requency circuits to fill the requirements and 
were re\itively very costly. 

The (.eneral Electric Co. was then engaged in the 
develop: ient of the impregnated paper and aluminum 
foil ty f capacitor, Fig. 4. These, fortunately for 





Fig. 4—Capacitor as Used with Modern Commercial Coreless Induc- 
tion Furnace Equipment. 


Us, were soon to be placed on the market for correct- 
ing the power factor of commercial circuits. We had 
the Splendid co-operation of the General Electric Co. 
“ngineers in developing a capacitor of this type to 
meet our difficult requirements. 

hese capacitors are in units of such size and shape 
as to make them conveniently transportable and are 
sealed so the oil cannot escape. The capacitors are 
now placed in metal tanks filled with transformer oil 
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Fig. 5—A 1200-Kw., 1000-Cycle Motor Generator Used for Ener 
gizing a Four-Ton Steel Melting Furnace. 


and are kept cool by water cooling coils arranged in- 
side the tanks. Before a means for cooling the ca- 
pacitors was adopted, breakdowns occasionally oc 
curred. With avoidance of excessive overloading in 
use, it is now a rare occurrence to have a capacitor 
failure. The evidence is that the life of capacitors 
under such operating conditions will compare favor 
ably with that of power transformers, 

The dimensions of the bank of condensers of the 
original glass and brass type required for a 35 Kv-a. 
converter was about 23 cu. ft., as contrasted with 5.2 
cu. ft. for the capacitors now used. 

The Westinghouse Electric & Mfg. Co. is now also 
producing highly satisfactory capacitors of this type, 
suitable for power factor correction of coreless induc- 
tion furnace circuits. 

Further improvement in capacitor operation is con- 
fidently looked for in the use of “Pyranol” in place of 
oil, the improvement resulting due to the use of Pyra- 
nol being a reduction in bulk and an increase in the 
already long life of operation. Researches connected 
with the use of Pyranol in the manufacture of capaci- 
tors are being conducted by the General Electric and 
Westinghouse companies. 


Converters in Commercial Use 


Robert H. Leach, of the Handy & Harman Co., was 
the first to back his conviction that the high fre- 
quency furnace was useful for commercial melting. 
He had a baffling problem in connection with silver 
melting that he believed could be solved by the use of 
a high frequency furnace. Medium frequency gen- 
erators were not yet known to be applicable to com- 
mercial melting and the higher frequency Alexander- 
son type alternators were prohibitively costly. We 
supplied a three-phase spark gap converter. With 
this he melted silver satisfactorily but did not for many 
years thereafter solve his problem, His problem was 
to secure freedom from porosity in the cast slabs. 

Mr. Leach is to be congratulated in that through 
concentration of effort and scientific approach he 
finally solved his metallurgical problem. This was the 
first commercial installation. Our experience with this 
gave us courage to proceed further. We shall always 
feel grateful to Mr. Leach and his associates for this 
first big lift. 

The Ajax-Northrup spark gap converter is credited 
with a score or more of new processes and develop- 
ments, such as the heating of metallic parts within 
thermionic tubes, used in the X-ray and radio arts; 
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and Permalloy, a development of the Western Elec- 
tric Co., which speeded up some six times the trans- 
mission of messages in undersea cables. 

Converter units are now in use in practically all 
the major research laboratories in the United States 
and many are in use in foreign lands. Commercial 
uses are developing for spark gap sets because of the 
ability to heat quickly small conducting bodies to a 
high temperature ina controlled atmosphere or 
vacuum. Heat may be applied to defined portions of 
a conducting body. High temperature not possible by 
other means may be controlled in a non-carbonaceous 
atmosphere. Temperature is under positive control 
because heat is generated within the body to be heated. 
The power input is easily and definitely regulated by 
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Fig. 6.—Simplfied Wiring Diagram of a Generator Operated Furnace. 


the turn of the hand, or it may be made automatic 
through the use of the photo-electric cell or other 
means. 

We early realized that the use of oscillatory current 
in practice was restricted to an output of approxi- 
mately 35 Kv-a. per phase. Polyphase high frequency 
power circuits are possible but complicated, and often 
are more or less unsatisfactory. Several such units 
having higher power rating than 35 Kv-a. are, how- 
ever, in use. Satisfactory vacuum power tubes of 
large capacity are not yet available. The Poulsen arc 
is inherently inefficient and unsatisfactory for com- 
mercial furnace use. We, therefore, turned our atten- 
tion to the use of rotary high frequency generators, 
Fig. 5. A typical circuit for this type of equipment 
is shown in Fig. 6. 


Use of Medium Frequencies 


The only high frequency generator of the 
rotary type at the time was the kind used in radio 
sending stations. These machines delivered current 
of much higher frequency than required for furnace 
work. They were also so expensive as to preclude 
consideration for such service. These generators sold 
at roughly fifteen times the price of those at present 
used. 

About 1923 Dr. Northrup, as a result of tests made 
at the plant of the National Machinery Co., Tiffin, 
Ohio, proved that medium frequencies of 500 to 2000 
cycles were suitable for most commercial applications 
of inductive heating. Machines of this frequency 
range could be built in any size and were so much less 
expensive as to make them practical from an economic 
standpoint. The General Electric Co. staff by this 
time began to visualize the future possibilities for the 
coreless induction method of heating and authorized 
their engineers to co-operate with us in designing ro- 
tary generators that would meet our requirements. As 
a result of their enlightened experience and fine co- 
operation, coupled with their splendid facilities, a very 
satisfactory salient pole type of generator soon was 
developed. Inductor type generators for the higher 
frequencies are now also available. 
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We purchased a 150-kw. motor generator set from 
the General Electric Co., consisting of a three-phase 
motor and a single-phase generator developing current 
at 900 volts and 2000 cycles. This initial set has been 
described many times.* It was put in operation jp 
1926 and was used for the commercial production of 
a magnetic alloy for transformer manufacture. The 
commercial possibilities for the extended use of high 
frequency heating could not have been demonstrated 
without an investment of this kind. This equipment 
has operated satisfactorily from the start. It is stil] 
in daily use and has made it possible not only to study 
the innumerable applications of high frequency heat- 
ing but to improve in detail furnace design, circuits. 
methods of shielding, lining, etc. It has also been 
possible to demonstrate the usefulness and effective- 
ness of high frequency heating to prospective users 
for melting, refining, or heat treating special products, 


Early Pioneering in Melting 


[saac Harter, vice-president of the Babcock & Wil- 
cox Co., was the first in the steel industry to back his 
conviction with the purchase of a high frequency core- 
less induction furnace. His company has for nearly 
ten years operated one of the outstanding installations 
of high frequency furnaces in the world. Dr. Com- 
fort A. Adams, who holds the chair of electrical en- 
gineering at Harvard University, after consultation 
with Dr. Northrup, was largely responsible the 
designing of this splendid installation. 


J. R. Coe, of the American Brass Co., was quick to 
visualize the value of the high frequency furna: ) the 
wrought brass industry. His company not onl) ked 
his judgment by the purchase of equipmen:. but 
acquired exclusive rights for the use of the e in 
that industry. Since then an arrangement ha- been 
made by which we can supply furnaces to th: same 
field. The initial installation of 1200 kw. wa- made 
in 1925, and that company now operates in its several 
plants a total of 26 furnaces, requiring 2600 kw. (hese 
furnaces have a total daily capacity of 155 tons The 


high frequency furnace is used by the American [rass 
Co., in conjunction with its many Ajax-Wyat' sub- 
merged resistor induction furnaces because of its flexi- 
bility; namely, each melt is a unit and any kind of 
pure metal or alloy may be melted in it. To Messrs. 
Harter and Coe we owe a great debt of gratitude. 


Some Modern Installations 


Many installations have been made since these 
pioneering ores, not only in the United States but in 
practically all the countries of Europe; there are 
also many installations in Japan. 


A majority of the commercial installations, thus far 
made, are melting alloy steels of the stainless, heat 
and corrosion resisting types, resistance alloys and tool 
steels. The furnace is particularly suited to the re- 
claiming of stainless steel scrap because it melts with- 
out carbon pick up and without appreciable loss of 
chromium or nickel. In the melting of tool steels, 
particularly of the high speed types, the inherent stir- 
ring of the furnace prevents tungsten or cobalt segre- 
gation and yields exceptionally clean and homogen- 
eous metal, 


A number of units are being used for the odd brass 
alloys and the high copper mixtures, and several units 
are in service for melting pure and sterling silvers 
One of the particular advantages of this type of fur- 


* Metal Industry, January, 1927. 
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nace is that the technique can be worked out with a 
small laboratory size and then transferred to the 
production size units without change. The high fre- 
quency furnace 1s fast-melting, which means that rush 
orders can be gotten out without delay, without the 
necessity for large inventories of special metals. 

). F. Campbell, of the Electric Furnace Co., Ltd., 
of London suggested that a plant could be built and 
operated at a lower cost using coreless induction fur- 
naces exclusively, than by using are or open-hearth 
furnaces. He points out that smaller handling equip- 
ment and molds and lighter and smaller buildings re- 
quire less initial investment. Such a plant has now 
heen installed at Hall & Pickles, Ltd., Sheffield, Eng- 
land, and is operating very successfully. The Hos- 
kins Mfg. Co., in this country, melis its chromel al- 
lovs exclusively in the coreless induction furnace. 

‘One furnace of holding capacity of six tons and 
several with holding capacity of four and five tons 
are in operation (see Fig. 7); eight to 10-ton fur- 
naces are projected. From the theoretical and engi- 
neering standpoint furnaces of much larger capacity 
are possible. The installation of larger units merely 
awaits a bona fide order. 


The Flectric Furnace Co., Ltd., of London was early 
appointe our selling agents for the British Empire 
except nada, and also for France and Belgium. 
Later t company acquired a manufacturing license 
and ha nce supplied both converter and generator 
equipm More recently it has also handled the 
Scandinavian territory in co-operation with other 
licensee Allgemeine Elektricitats Gesellschaft and 
Siemen Halske are licensed to make and sell equip- 
ments in central Europe, Spain, Italy and Russia. Co- 


operativ. arrangements have also been made between 
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interlinkage of iron. Experiments along these lines 
have been conducted by the Hirsch-Kupfer Co., in 
Germany, and by the Babcock & Wilcox and the West- 
inghouse Electric & Mfg. Co. in this country. Great 
sums of money were expended on these experiments. 
The conclusions reached, after making comparison of 
the operation of the line frequency furnaces with the 
high frequency furnace are the following: (These 
reasons apply equally whether flat or curved coil con- 
struction or solenoid coil construction is used. ) 

(1) A heel of hot metal must be left in such a furnace, 

as is also necessary in the submerged resistor type of 

normal frequency furnace, or else a large lump of cold 

metal must be used for starting. To start a furnace in 

such manner is a slow and difficult operation. 

(2) As the net power factor is very low, the cost of 

the furnace, together with the cost of the capacitors 

for necessary power factor correction, is greater than 

that for the high frequency furnace with its frequency 

changer, capacitors and control. 

(3) The efficiency is definitely lower than that of the 

high frequency furnace.* 

(4) Turbulence of the bath is great. If power is re- 

duced to give a flat surface, then insufficient power is 

absorbed to hold temperature. 

(5) Flexibility of electrical and temperature control of 

the furnace is decidedly inferior. 


In the meantime, approximately 1000 submerged 
resistor furnaces, operating on circuits of line fre- 
quency and using interlinkage of iron with primary 
coil, are in successful use for non-ferrous work. Such 
furnaces have been in successful use for many years. 
These furnaces operate with high efficiency and with 
such high power factor that power factor correction 
is seldom resorted to. 

3y reason of recent improvements on this type of 
furnace, there is promise of its use being extended 








Fig. 7—A 4-ton Coreless Induction Furnace Pour- Fig. 


ing a Charge of Alloy Steel. 


the Electric Furnace Co., Ltd. and Metropolitan Vick- 
ers, Allmanna Svenska Elektriska Aktiebolaget of 
Sweden and the Societe Generale d’Applications Elec- 
tro-Thermiques of France. Shibaura Engineering 
Works and Mitsui & Co. make and sell the equipments 
in Japanese territory, All of these associates have 
gta to the development of furnaces and equip- 
ent. 


Normal Frequency With Partial Interlinkage of Iron 


everal attempts have been made to develop a suc- 
cessful furnace using normal frequency with partial 
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8.—Curve Showing Increase in World Use of Ajax-Northrup In- 


duction Furnaces. 


into wider fields and in greatly increased unit sizes. 
It appears to me that the submerged resistor type of 
furnace for liquid ferrous metal holds more promise 
for commercial success for operation on normal fre- 
quency lines than a furnace with partial or no inter- 
linkage of iron with the primary coil. 


Rapid Spread of Use of Coreless Furnaces 


The use of coreless induction is now spreading into 
fields other than that of melting and refining molten 


* Paper by Dr. C. A. Adams entitled, “High Frequency’ Induction 
Furnace” presented before the A.I.E.E., January, 1934. 
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metals. It is being applied to heat treatment of solid 
metal and to various other purposes, such as drying of 
non-metallic coatings upon a metallic base and for 
heating metallic containers used in the chemical indus- 
tries. It is apparent that a great field will develop in 
differential heating for hardening, annealing, heating 
for forging, boosting temperature in a production line, 
etc. Localized surface hardening while maintaining 
a soft tough core appears very promising for rolling 
mill rolls, bearings and automotive parts. A number 
of installations for the purposes listed above are in 
daily commercial operation. Fig. 8 shows the world- 
wide growth of coreless induction heating. 
Commercially practical furnaces having no inter- 
linking or only partial interlinkage of iron with the 
primary coil, and using any frequency must be prop- 
erly proportioned and designed in respect to the 
frequency used and the resistivity of the charge, This 
discovery was made by Dr. Northrup after much 
experience in the field and after having made a care- 
ful theoretical study and analysis of the subject.* His 
discoveries are revealed in patents previously referred 
to, which were issued in 1928. By following the teach- 
ings of these patents it becomes possible to design suc- 
cessful furnaces of any capacity and for operation on 
lines carrying currents of pure sine wave form having 
frequency within the range of rotary alternators of 
standard design. These patents give broad protection 


* General Electric Review, April, 1928. 


until 1945 covering commercially successful furnaces 
of the coreless type. 

A great many minor patents have been issued to Dr. 
Northrup and others of our staff covering either de- 
tails of construction or application of the coreless 
induction method of heating. Other patents have been 
acquired by purchase or rights under them have been 
acquired. Some of these are essential for success : 
others have been secured merely for defensive reasons. 
As is natural, when an art is being aggressively de- 
veloped, a continuous stream of patents is in the appli- 
cation stage also. 

Much has been written on the subject of the core- 
less induction furnace and its applications and per- 
formance. <A bibliography is appended. The deyel- 
opment of the coreless induction furnace has extended 
over a period of nearly twenty years. During that 
time a vast sum has been expended, not only in this 
country but abroad. It is not possible to evaluate 
directly the saving resulting due to the use of this type 
of furnace as I did in my Case History* on the sub- 
merged resistor induction furnace; this for the reason 
that its use is dependent not only on economy of opera- 
tion or other savings to be effected by its use, but 
because it presents a novel method, capable of conduct- 
ing heating operations or accomplishing end results 
not possible by other methods. The application of the 
coreless induction method of heating is still in its 
infancy. 


*METALS & ALLOYS, November, 1934. Page 242. 
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Preparation of Lead and Lead-Rich 
Alloys for Microscopic Examination 


By W. H. BASSETT, Jr.* and C. J. SNYDERi 


HE SOFTNESS OF 

{.EAD and_lead-rich 

alloys makes the satis- 
factor’ preparation of 
specimens for microscopic 
examination difficult be- 
cause the surface metal 
flows and forms a layer of 
cold worked metal that 
masks the true structure. 
All authorities agree that it 
is about impossible, even 





Cutting 


Cutting of lead surfaces 
for examination has been 
done on a microtome, on a 
machinists’ lathe, or by 
hand with a sharp wood 
chisel or plane. Schumacher 
and Bounton have used a 
biological microtome® but 
Lucas, who originated the 
idea, recommended a rigid 


ot page Sovaiged a Corroded Lead Covered Power Cable Removed from Service for wood | sectioning = instru- 
‘ z Micro Examination of the Lead Sheath. ment.? It is necessary that 
at a Pigereerl i the knives of the microtome 
sy ae : be sharpened correctly and 

Hi ‘ver, recent developments in etching have sim- that very thin shavings, not over two microns, be cut. 
plified the task for common leads and for some alloys A number of cable manufacturers use a machinists’ 
containing only small amounts of other elements that lathe for preparing lead sheath and other specimens. 
are 11 lution. For them it is no longer necessary, The cutting edge of the tool should be pointed and 
and, fact, 18 Of no advantage to obtain a polished shaped so that it cuts and does not flow the metal and 
suriac’. as a comparatively thick cold worked layer the cutting speed and feed should be slow. Proficiency 
can | venly and satisfactorily removed by etching. in machining will be indicated by lack of burr at the 
Alloys containing hard constituents present a more edge. Pipe or cable sheath samples are best supported 
em task because of the uneven attack of etching on an expanding mandrel and solid samples in a 
soluti ; 


Method of Preparation 


_ OUS methods of preparation for each class 
of material can be used. For leads, either cutting 
or griiding will be satisfactory but for alloys con- 
tainin: hard constituents out of solution special micro- 
tome c\itting as done by Lucas? or a method that leaves 
the thinnest possible layer of worked metal for re- 
moval by etching will be advantageous. The size and 
shape of a specimen may also be a factor in selecting 
a method of preparation. It is obvious that the same 
method would present diffi- 

culties if used to prepare 


across sectional surface of Machining a Cross Section of Lead Cable Sheath for Micro Exam- 
a large diameter pipe, a ination. The tool is a right-sided diamond used for facing with 


regular chuck. 

When using a wood plane, the sample is clamped 
between two boards and the whole mass shaved away 
together. The plane blade should be sharp and the 
shaving as thin as possible. These methods are in- 
tended to produce a surface suitable without further 
treatment for etching for low power examination and, 
when properly done, will produce surprisingly good 
results. 


Grinding 
When fine work is desired, the cut surface, after 
preliminary etching, should 


be ground smooth and flat 
on lubricated 4/0 Fischer 


the cutting edge set approximately 5 deg. to the plane of the “Mlcry paper, backed by 


100-Ib. pig of metal, or a section. 


Its motion is toward the front. Speed is 220 r.p.m. for plate glass as explained 


Ye-in. thick sheet. The 242 to 3 in. diameter. Feed, 100 cuts per inch. under grinding, after 


pipe should of course be 
examined without splitting 
and flattening as such 
bending would destroy the 
original structure. ' 
When preparing a speci- 
men it is always necessary 
to remove a sufficient depth 
of metal from the surface 
to eliminate the effects of 
Sawing, shearing, filing or 
whatever means was used 
in taking the specimen to 
be examined. 
PO er ye ‘ ,upertatendent and 
Rencomde s eet reo ge Oe 
Hastings-on-Hudson. ms Ss 
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which a light etch will pro- 
duce a smooth surface. 
When the samples have 
not been carefully cut on 
a machinists’ lathe, Bassett 
and Snyder prepare lead 
surfaces exclusively bv 
grinding.” The use of regu- 
lar polishing equipment is 
undesirable as it drags the 
metal. A specimen is filed 
sufficiently with a milled 
file to remove all traces of 
other working and to make 
the surface flat. The sur- 
face is then ground smooth 
by rotating by hand on lub- 
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ricated emery paper which is backed by plate glass. 

Papers of various degrees of fineness may be used 
but it was found that 1/0 and 3/0 paper were usually 
sufficient. A new paper about thirty times the area of 
the surface for solid specimens and eight times the 
diameter for tube specimens, should be used for each 
specimen, The paper should be scraped with a sharp 
straight edge to remove bumps or foreign particles 
and lubricated with an abundant supply of gasoline 
or a solution of paraffin in kerosene. 


Grinding should continue on each paper with occa 
sional addition of lubricant, until the emery is worn 
smooth and a bright surface on the lead free from 
prominent scratches is obtained. That will usually 
take about 5 to 7 min. on each paper. The specimen 
should be pressed firmly against the paper in grinding. 
It is then wiped free of gasoline or, if another lubri- 
cant was used, cleaned with gasoline and is suitable for 
etching as later described. Surfaces so prepared 
should etch free from scratch marks and will usually 
show sufficient detail for examination at any magnifi- 
cation normally used for lead. If, after etching, it 
appears that the preparation of the sample should be 
continued, an additional grinding of 4 to 6 min. in the 
above manner on Fischer brand 4/0 emery paper may 
be helpful. 


Polishing 


Polishing with standard equipment as recommended 
by Villella* is done after the surface of the specimen 
has been carefully ground smooth, and finished on a 
well worn 3/0 emery paper. Polishing is done wet on 
clean broadcloth smeared with an abundant supply of 
soap. A water suspension of the finest levigated 
alumina is used for abrasive. When a black smudge 
appears, polishing should be continued very carefully 
until it disappears and the surface is again bright. 


Photomicrograph of Cast 2 Per Cent 
Bismuth Alloy. Etched with Reagent 
No. 2. Magnification, 6.5 diameters 





Scratches left after the above polishing often are 
visible after etching but they can be removed by polish- 
ing by hand on a clean silk velvet or Selvyt cloth well 
soaked with soap and alumina. Additional polishing 
on the velvet pad is then alternated with etching op- 


erations as explained later but the pad must be main- 





Wiping Solder (33% Sn, 0.50% Sb) in Cable Sheath Joint. Etched 
partially with Reagent No. 3 and finished by swabbing with 5 per 
cent nitric acid alcohol solution. Magnification, 350 diameters 


tained in a well soaked, slippery condition so that the 
final polishing can be carried out with sufficient rapid- 
itv to give a perfectly flat surface. 


Large Grain in Side of Lead Cable 
Sheath after Expanding 10 Per Cent, 
Showing Typical Deformation i” 
Such Grains. Magnification, 

diameters. Material is commercially 
pure lead containing 0.13 per cent 
Bi. Etched with Reagent No. 2A. 
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Etching 


ent ; 
ent TCHING of lead is not wholly independent of the 
™ method of preparation used as it seems that each 


authority has developed an etching reagent and pro- 
cedure particularly suitable to his method of prepara- 


are 
sh- 











vell 
ing . wong 
Op- (1) Machined and Etched with Reagent No. 2A. Magnification, 15 
diameters. 
iin- 
Ss an oye > : 
Ie 

' A 1 per cent Antimony Cable Sheath after Heat Treatment at 238 

| deg. C. and quenching. Etched with Reagent No. 3 Magnification 
! } 200 diameters. 

tion general, however, the reagents that are used 

for 1 ving thick layers of worked metal will work 
univ ly, but others may present difficulties. Etch 
; 
i 





(2) Same Specimen Ground on 4/0 Emery Paper and Fully Etched 
with Reagent No. 1. Magnification, 15 diameters. 





tched 
5 per 
ters 
the 
id- 
Structure of Alkali Hardened Lead Base Anti-Friction Metal (Satco). 
Etched with Reagent No. 1, Half Strength. Magnification, 75 
Diameters. 
rer , ; (3) Above Surface Given an Additional Etch with Reagent No. 2. 
® i ing of lead alloys is more selective as to reagents and Magnification, 15 diameters. 
n, 15 May require experimentation when specific information ; ; 
ercially is lacking. Example of Three Stages of Preparation. Specimen shows 
x on. Proper drying of the surface after etching to pre- a weld in a cable sheath of common desilverized lead, 
.. = serve its clear cut bright appearance is very important. (Pb 99.85%, Bi 0.07%, Cu none) 
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This will be found more difficult after etching with 
some reagents than with others. Also some composi- 
tions of lead are more susceptible to tarnish than others. 
A warm humid atmosphere presents extreme difficulty 
and may require the use of an alkali protective film*® or 
require the examination to be done while the speci- 
men remains submerged in water. 

In general, however, if a specimen is rinsed thor- 
oughly by dipping in distilled water which is at, or 
just below, room temperature, the excess wiped from 
the sides, and the surface placed gently upon a piece 





Reagents 2 and 2A leave a finish that is compara- 
tively easy to photograph at magnifications of 0 to 54 
diameters. Reagent 2A produces the smoothest syr- 
face and is quite rapid. These are the reagents com- 
monly used in examining the various kinds of lead 
cable sheath as described in the remarks given in the 
Table. 

Reagents Nos. 3 and 3A are commonly used on 
microtomed surfaces where the layer of worked meta] 
is comparatively thin but are not limited to such. How- 
ever, when used for deep etching, they tend to leave 





Table of Etching Reagents for Lead and Lead Alloys 


No Composition 


Method Remarks 

1.8—Ammonium molybdate solution such as Alternate swabbing and washing in running 1.—Very rapid and especially suitable for removing 
used for the quantitative determination of water. Formation of excessive deep brown thick layers of worked metal. Tends to pit around 
phosphorus. (See note below.) color on surface should be prevented. structural irregularities and emphasize them, if used 
excessively. Leaves brilliant finish difficult to pho. 
tograph. Has been used on various kinds of lead 
lead-tellurium alloys, lead-bismuth alloys, B.N.F 
ternary alloys No. 2 and No. 3, lead-zinc alloys, 
alkali-metal-treated babbits and most other lead 
base alloys except those containing antimony. 
When used on alloys its action can be slowed by 

diluting 1 to 1 with water. 
2.5— 3 parts glacial acetic acid, Use freshly prepared solution at 40 to 42 2.—Produces excellent finish for photographing at 
4 parts conc. nitric acid, deg. C. Specimen immersed in solution 4 to magnifications of 0 to 50 diameters, but is slow in 
16 parts water. 30 min., the time depending on the depth of action. Has been used on various kinds of lead, 
worked metal on the prepared surface. Clean lead-tin alloys up to 2%% tin, lead-bisn alloys 
with wet cotton in running water. up to 3% bismuth, lead-tellurium allo: B.N.F. 
ternary alloys No. 2 and No. 3 and n other 
alloys containing small amounts of ot metals 


except antimony. 


2A.—(Combination of Nos. 1 and 2.) Prepared surface swabbed with Reagent No. 1 2A.—Combined advantages of Nos. 1 a: leav- 
until structure is clearly visible; then immersed ing surface that is more flat and smoot ob- 
in Reagent No. 2 for approximately 6 min, tained by Reagent No. 2 alone. 
Clean by swabbing in running water. 
3.4—3 parts glacial acetic acid, Etch 10 to 30 min., the time depending on the 3.—Commonly used on microtomed suri: here 
1 part 9% hydrogen peroxide. depth of worked metal on the prepared surface, the layer of worked metal is comparat thin. 
Clean with quick dip in concentrated nitric acid, but not limited to such. When used deep 
if necessary. etching, bumpy and rough surface may | Has 
been used on lead, lead-calcium allo 1-tin 
alloys, lead-antimony alloys, and others, sen- 
tially for lead-antimony alloys up to 2% ny.’ 
Proportions may be varied to suit state ng” 
of antimony alloys. (See discussion of | iphs 
on Reagents and Their Applications. ) 
3A.1, 2—3 parts glacial acetic acid, Same as No. 3 except reduce time to 6 to 3A.—Same as No. 3 except more rapid 
1 part 30% hydrogen peroxide. 15 min, 
4.°—1 part glacial acetic acid, Use freshly prepared solution at 80 deg. C. 4.—Commonly used in conjunction wit ard 
1 part conc. nitric acid, Alternate 10 to 15 sec. etches with re-polishing polishing equipment. Has been used o1 lead 
4 parts glycerol. until desired result is obtained. (See paragraph alloys and to some extent on lead ged 


in text on ‘‘Polishing.’’) 


5.5—60% solution of perchloric acid. 


etching will leave pitted and rough sur 


For electrolytic etching. Specimen is cathode 5.—Recommended for antimony alloys 2% 
with a platinum anode. antimony’ but also suitable for lead, |: n and 
other alloys when only a light etch is ired. 

Prolonged etching will leave a rough su 
6.—5 to 10% solution of silver nitrate. Alternate swabbing, washing, and cleaning with 6.—Sometimes used for anti-friction : and 
wet cotton. other alloys. Was formerly used for le der 
and other alloys, but is now displaced lewer 

reagents, 
7.°—Nitric acid, conc. or diluted with from 3 to Alternate dipping in conc. acid and washing. 7.—Usually leaves rough and dull surface. Used 
9 parts of water. 


Acid may be diluted with from 3 to 9 parts of 


for lead. 


water and 10 to 90 min. etches used. 


8.—Potassium dichromate, 2 to 5% solution. Use by swabbing. 


8.—Sometimes used for solders and other al nat 
too high in lead. 


Note: The ammonium molybdate solution is prepared as follows: Place in a beaker 100 g. of 85% molybdic acid, mix it thoroughly with 


of distilled water, add 140 cc. of NHsOH (sp. gr. 0.90), filter, and add 60 


cc, 
cc. of HNOs (sp. gr. 1.42). This solution, when cold, is added to ; cold 


dilute nitric acid which is prepared by adding 400 cc. of HNOs (sp. gr. 1.42) to 960 cc. of distilled water. 





of clean dry blotting paper for about 5 sec., it will dry 
relatively bright and uniform in appearance. 


Reagents and Their Application 


The. Table shows a tabulation of etching reagents 
in common use along with methods of use and per- 
tinent remarks on each. 

Reagents Nos. 1, 2, and 2A were originally de- 
veloped for use on ground or cut surfaces where a 
comparatively thick layer of worked metal had to be 
removed. 

Reagent No. 1 is very rapid and over-etches sur- 
faces if used excessively, which emphasizes structural 
irregularities and leaves a surface more suitable for 
visual examination than for photographic work. 
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bumps in the surface. They are essentially used for 
antimony alloys of 0 to 2 per cent antimony and for 
lead-calcium alloys. When used for antimony alloys, 
the proportions in the reagent are sometimes varied 
to fit the state of “aging” of the alloy.* Stained sur- 
faces can be cleaned with concentrated sodium hy- 
droxide solution or with the reagent in different pro- 
portions. 


For structural detail in calcium alloys,® an additional 
treatment, wherein the specimen is transferred directly 
from the etching bath into a 2 per cent solution of ace- 
tic acid in alcohol and exposed to the air until the de- 
sired amount of staining takes place, is recommended. 
An alternate method is used wherein the surface 15 
given a nitric acid dip subsequent to the etch. These 
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alloys should have the reagent removed by an alcohol 
rinse before the water in order to reduce the tendency 
to tarnish while drying. . . 

Reagent No. 4 is used in conjunction with standard 
polishing equipment by a series of alternate etching 
and polishing operations until the desired clearness 
of structure is obtained. 

Etching periods are from 10 to 15 seconds, and 
polishing is done on the silk velvet pad previously 
mentioned. Prolonged etching with this reagent will 





pit an ‘oughen the surface. It has been used for the 
commo: grades of lead and for lead-antimony, lead- 
calciun lead-tellurium and low tin alloys. 

Reag nt 5 is suitable for electrolytic etching of lead, 
lead-an. mony alloys, especially those above 2 per 


cent, a: | for low tin alloys when only a light etch is 
requir¢ Prolonged etching produces a rough sur- 
face. 


Reag nt 6 is sometimes used for anti-friction metals. 
It was ‘ormerly used for lead, solder and for alloys, 
but has venerally been displaced by the newer reagents. 

Reagent 7 has been used in a number of laboratories 
as a moans of rapidly etching the specimens. When 
used concentrated as a dip alternated with frequent 
washiny, it is apt to overetch the surface. It may also 
be used diluted with 3 to 9 parts of water by immersing 
the specimen in the reagent for slow etching. Care 
must be exercised in the use of this material, otherwise 
the resulting surface is likely to be dull and rough. 

Reagent 8 is sometimes used on solders and for al- 


loys, but is not recommended for material having a 
high lead content. 


In General 


These notes on the preparation of lead and lead al- 
loys for microscopic examination were assembled with 
the idea of bringing the methods up to date and in 
order to include such changes as have been made in the 
past few years. It was felt that these notes would assist 
other laboratory workers in their study of these metals 


Weld in a 1 Per Cent Tin Alloy 

Cable Sheath. Etched with Re- 

agent No. 2. Magnification, 10 
diameters. 


and that the accompanying illustrations would em 
phasize some of the possibilities in this field. We be- 
lieve that a careful study of the illustrations together 
with the accompanying text will confirm our recom- 
mendations. 
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Nitriding Characteristics of Cr-Mo-V Steels 


Lo the Editor: At the end of the article entitled 
“Nitriding Characteristics of Cr-Mo-V Steels” by 
Jerome Strauss and W. E. Mahin. published in the 
March issue [Merats anp AttLoys], there ap- 
peared a note which is not entirely correct in that the 
patent referred to does not disclose steels of the car- 
bon content described in this article. The work re- 
corded represents an original development in the labo- 
ratories of the Vanadium Corporation of America, 
although other work on Cr-Mo-C steels for nitriding 
has been independently carried on by other investiga- 
tors. : . 

_ The Nitralloy Corporation controls patent applica- 
tions based on the results of some of this other work. 
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These are in addition to the patent covering the nitrid- 
ing process and patents covering aluminum-containing 
steels for use with this process. 
JEROME STRAUSS 
W. E. MAHIN 


April 12, 1935 A. C. DuFAvutt 


Erratum: At the bottom of the first column of the 
article, “Heat Treatment and Paint Drying by In- 
ductive Heat,” on page 85 of the April issue of 
Metats & ALLoys, the words “less than 50 deg. F.” 
should read “less than 5 deg. F.” The automatic con- 
trol takes care of 50 deg. F. changes in the desired 
temperature, depending on the chemical composition 
of the steel. 
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Fluidity Test Equipment 
for White lron 


By ENRIQUE TOUCEDA * 


HE PATTERN EQUIPMENT used by the 

writer and a number of the plants of the Malle- 

able Iron Research Institute for fluidity tests 
appears to have advantages over some of the patterns 
previously described by other workers. 

The entire assemblage consists of an accurately ma- 
chined aluminum flask made up in four sections, as 
shown in the accompanying illustration, one of the 
sections consisting of a frame in which the pattern 
proper is suspended. When the various sections are 
superimposed on each other, the overall inside dimen- 
sions are 18 in. x 6 in. x 73% in. deep. When the mold 
is made up and pattern withdrawn, the flask is 18 in. x 
6 in. x 6 in. deep, because ‘‘C” will be the drag and 
“PD” the cope as will be described further on. 

The match “A” is set on the floor and between it and 
section “C” is inserted pattern frame “B.” “C” is 
then rammed with sand and struck off. A floor board 
is then placed on “‘C” and this assembly reversed. “A” 
is then discarded and “D” substituted for it. ““D” is 
then rammed up with the sprue core in position. The 
core is then removed; ‘‘D”’ is lifted up to allow for the 
removal of the pattern frame and is then replaced on 
“C” and its top made level in all directions for reasons 
previously explained. It is seen therefore that the 
final flask is made up of drag “A” and cope “D.” 

The sections marked “A”, ““B”, “C”’, and “D” are 
respectively 1 in., 3% in., 2 in. and 4 in. deep. The pat- 
tern proper, shown suspended in its frame marked 
“B”’, consists of five fluidity test bars. The cross sec- 
tion of the one on the extreme left is diamond shaped, 
the two diameters being each 4 in, The bar on the ex- 
treme right is circular in section and \% in. in diameter. 
The bar in the center is of circular section, 3/16 in. in 
diameter, and is not straight but wavy as shown in the 
illustration. The two intermediate bars are each %& 
in. in diameter. All of the test bars are 1 ft. long 
measured from end to end. The equipment is so de- 
signed that when the top surface of the cope is leveled 
longitudinally and cross-wise, a line through the neu- 
tral axis of each test bar will be level to the top sur- 
face of the flask. This is to make certain that when 
the metal is poured in the mold, gravity will play no 
part in the running of the fluidity bars. 

A pouring gate and basin leading to it, to serve as 
a reservoir for the molten metal to flow at constant 
head into the mold, is formed by a core that registers 
with the pouring-sprue-seat shown in “B”, that is the 
molten metal is poured into the basin; overflows into 
the niold void at a constant head uninfluenced by the 
height of the ladle over the basin, while, inasmuch as 
the pattern has been made level in all directions, the 
running of the test bars is not affected by gravity. 

The only variables in the test are the temperature 
and moisture of the sand and the temperature of the 
malten metal. In practice, it is customary to fill the 
mold always at a certain time after the heat has been 
tapped. In works practice care is taken to use a hot 


* Consulting Engineer, Albany, N. Y. 


130 


ladle, the temperature of the metal at the furnace spout 
being ascertained by an optical pyrometer, Sand con- 
ditions are kept as uniform as is commercially possi- 
ble in the foundry. 

The pattern is simply used for control work, that is, 
at 2850 deg. F. or thereabouts, the two extreme bars 
run full and the two adjacent ones somewhat more 
than three-quarters of their length. (No attention js 
paid to the wavy bar, so for this purpose it might as 
well be omitted.) 

So long as the conditions referred to obtains, the 
iron is fluid enough to pour any patterns on the floor. 
Actually the purpose of the pattern is to prevent the 























Equipment Used in Making the Fluidity Tests 


molders from claiming that their loss through misruns 
is due to a lack of fluidity of the iron rather than to 
carelessness on their part. It has been used more for 
this purpose than with any other object in view. !t 1s 
obvious that, if the apparatus is to be used for deli- 
cate work much greater care than is called for in 
foundry control work would have to be exercised in 
connection with all of the variables. 

The equipment shown here was made by the Frazer 
& Jones Co., Syracuse, N. Y., and has proved very 
practicable and serviceable for the purpose intended. 
The cross sections of the two outside bars are of dif- 
ferent shape and area, both bars being straight; the 
middle bar is not straight; its section is circular; it 18 
different in area from the two outside bars, and is de- 
signed to furnish a crude idea of the effect of friction. 
The intermediate bars are circular in cross section and 
furnish a very excellent idea as to how thin a section 
can be cast from the metal at the temperature at which 
it is being poured. 

The writer experimented for some time with the 
spiral test bar suggested by Japanese workers at the 
University of Kyoto, but it did not prove as satisfactory 
for the purpose as the design described in this article, 
which it is believed yields information of a more di- 
versified character. 
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TITANIUM— 
Its Supply and Economics 


By PAUL M. TYLER# 


ITANIUM IS A CONSTITUENT of almost 
all common rocks and is contained in greater or 
smaller amount in a great variety of minerals. 

Ilmenite and rutile, however, are the only minerals 
that have been mined at all extensively as titanium 
ores, and commercial deposits of these minerals are 


relatively tew. 

















Mill Buildings of Rutile Mine of 
the American Rutile Corp., Rose- 
land, Va. 


Sources of World Supply 
_ Rutile, the natural dioxide, is an accessory mineral 
in most metamorphic rocks and in many pegmatites, 
but it occurs somewhat more abundantly in basic ig- 
neous rocks. Ilmenite likewise is typically associated 
with basic rather than acid or highly silicious rocks 
(such as granite), and this is true, too, of titanium- 
bearing magnetites which occur as very large bodies in 
various parts of the world. 
An enormous supply of titanium is locked up in the 
deposits of titaniferous iron ores and low-grade 
ilmenites, some containing up to 30 per cent TiOs, but 


attempts to work ores of this character hitherto have 


generally failed to be financially successful except 


where the titanium content is sufficiently low (say 


* Published by permission of the Director, United States Bureau of 
mines. (Not subject to copyright.) Concluded from April Issue. 
_.1 Chief Engineer, Rare Metals and Nonmetals Division, U. S. Bureau 
ot Mines, Washington, D. C 
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under 3%) to use them economically in the iron blast 
furnace, in which case of course the titanium content 
is dissipated. Processes exist for enriching these ores 
by smelting them into pig iron and recovering a high- 
titanium slag that can be re-smelted or utilized to make 
pigments, but so long as abundant supplies of high- 
grade ilmenite are forthcoming at a really low price, 
the urge to put them into practical use has been 
lacking. 

Bauxites contain titanium dioxide in amounts rang- 
ing from under 1 per cent up to 10 per cent or more, 
the average from several commercial sources being 
around 2 or 3 per cent, Even before 1900 efforts 
were made by Howard Spence at Manchester, Eng- 
land, to find an outlet for the titanium residues from 
alum works employing bauxite, and the red muds from 
the Bayer process used for refining bauxite for alumi- 
num manufacture are enriched so as to contain 10 to 


Open Cut (Left) Rutile Mine of 
the American Rutile Corp., Rose- 
land, Va. 


Concentrating Tables in Ore Dress- 
ing Plant of the American Rutile 
Corp., Roseland, Va. 


15 per cent TiOs. Many hundreds of thousands of 
tons of this material have accumulated at East St. 
Louis. This red mud can be worked up into ferric 
alum leaving a silicious residue from which titanium 
sulphate can be extracted, but the yield of TiOz is of 
the order of only 6 per cent of the ferric alum output, 
and production of titanium or its compounds from this 
source is accordingly limited by the possibility of dis 
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posing of the ferric alum, which has rather a restricted 
sale for water purification. 


Domestic Deposits of Titanium Ores 


The principal domestic deposits of commercial 
titanium ores are in Virginia, where ilmenite and rutile 
both occur in varying proportions in nelsonite intru- 
sions over a wide area. Norway was for many years 
the only producer of rutile for international trade until 
the United States began producing in 1903, but in 
Norway the rutile and ilmenite are mined in entirely 
different localities; they do not occur together there 
as they do in Virginia. Canada, Australia, and more 
recently Brazil have produced a little rutile. The 
world production of this high-priced mineral, however, 
is still very small. Before the World War it rose 
gradually from about 100 to about 200 tons annually, 
of which the United States supplied about two-thirds. 
Probably there has never been a year when as much 
as 1,000 tons of rutile was produced, and certainly 
never a year when any such quantity was consumed. 

Outside of the United States, the principal deposits 
of ilmenite are in Canada, at St. Urbain and Ivry, 
Quebec ; in Norway, along the coast between Ekersund 
and Soggendal; in Australia, notably at Olary, South 
Australia; in Madagascar; and in various African lo- 
calities. Except in Norway and the United States, 
lode deposits have been worked only to a limited extent 
or not at all. To an apparently increasing extent the 
world’s titanium needs are supplied by concentrating 
beach-sand deposits, many of which carry zircon and 
occasionally rutile and monazite. By far the most 
important of such deposits is that of Travancore, 
3ritish India, although deposits of generally similar 
character have been developed in Brazil, Senegal, the 
Gold Coast, Australia, and Florida and California. 


World Output of Ilmenite 


The rapid increase in world production of ilmenite, 
as shown in Table I, is due almost wholly to the fast- 


Table |.—World Production of Iimenite by Countries, in Metric Tons, 
1920 to 1933. 


India 
(Travan- 
Year core) Norway Senegal Brazil! Canada Other? Total 
| eatieee eee Rate < felkwac, -) chiwn 871 500 5,000 
«Carre 2 ee See et ee Pe 250 3,000 
1922 406 Sn iehewe 113 478 5,000 9,000 
1923 711 Se enwas 290 63 6,500 10,000 
1924 651 3,472 352 210 1,277 5,000 11,000 
1925 333 4,162 181 1,500 3,609 5,500 15,000 
1926 4,304 4,200 5,748 1,498 181 5,000 21,000 
1927 18,095 5,733 5,199 1,307 1,841 5,000 37,000 
1928 25,713 7,948 2,110 2,102 2,036 2,500 42,000 
1929 24,050 7,923 7,240! 6,361 2,493 500 48,500 
1930 29,238 7,630 5,322! 80 374 2,000 45,000 
1931 36,746 5,000 Ra ; thbtaben 1,369 1,000 45,000 
1932 50,856 tk a a epee 3,000 67,000 
1933 44,078 23,213 310? et! gouges 3,000 70,000 
1 Exports. 


2 Ineludes estimates for United States, Portugal, Australia, Egypt, 
Sierra Leone, Madagascar, etc. 
* Data not available. 


growing popularity of titanium pigments. The domi- 
nant position of British India is apparent. The Tra- 
vancore sands were worked for monazite, beginning 
in 1911, but, with the decline in the gas-mantle indus- 
try and expansion of titanium requirements, the mon- 
azite has become a minor product. Other countries 
have not shared in the increased demand for ilmenite, 
except perhaps Norway, which staged a sharp come- 
back in 1933. Contractual relationships play a large 
part in the growing importance of British India, but 
prodiction costs and freight rates also play a part. 
Moreover, the Indian product is considerably higher 
in titanium dioxide content than that furnished else- 
where, averaging recently 54 per cent compared with 
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53 per cent for Brazil, 50 per cent for Portugal, 4g 
per cent for Senegal, 43 per cent for Norway, and 
generally under 25 per cent for Canada. Concentrates 
produced in the United States have ranged from 35 to 
52 per cent in TiO: content. 


Production only since 1920 is shown in Table I, but 
this is the period of real growth of the industry. Untjj 
1903, Norway’s small rutile output was virtually the 
only commercial production of titanium ores aside 
from a few hundred pounds of rutile gathered from 
the surface of fields in Chester County, Pa. By 1909 
the Virginia mines, which came into operation in 1903 
had surpassed Norway, and a few scattered shipments 
were made from Canada and other countries, but it 
was 1910 before the world output of titanium ores 
exceeded 3,000 tons, and the advent of the World 
War, although it stimulated certain minor products, 
tended to delay rather than to hasten the expansion in 
aggregate demand. 


United States, a Large Importer 


The United States has become the largest consumer 
of titanium ores, both for making pigments and for 
alloys. Its ilmenite requirements have been largely 
imported, not because of any dearth of domestic de- 
posits but as a matter of convenience and lower cost. 
Production of pigments has tended to concentrate on 
the North Atlantic seaboard, which is more accessible 


to overseas shipments than to rail delivery from Vir- 
ginia deposits. Travancore has been the sole :oreign 
source of ilmenite imports recently, but beach («posits 
in Senegal and Brazil formerly shared in this trade 
to a substantial extent. Rutile has also been i: orted 
but only in insignificant quantities in most yerrs, as 
domestic output tends to outstrip demand. 
Disregarding stocks, the imports of ilmei ‘ce, as 
shown in Table II, afford a rough index of im- 


Table I1.—Imports and Prices of Ilmenite, 1929-3 


Imports for Consumption 
—E - —————— ay = ———S> ene * 
Reported value ? 
Quantity, r “ 





_ 
Year long tons Total Average American price? 
i ee a eee 22,386 $104,887 $4.68 $9.50 to $11.00 
InGD, #6 ¢rénbwenee 22,297 150,466 6.75 9.50 | 12.00 
Rees, ont enandean 29,857 144,951 4.85 10.00 ¢ 12.00 
Pee A ctaskecnune 33,491 231,652 6.92 10.00 to 12.00 
oy | rR een 38,610 196,211 5.08 10.00 to 12.00 
1PSO éceeeoneseee 71,710 356,190 4.97 10.00 to 12.00 





1 Nominally f.o.b. foreign mines. 
2 F.o.b. Atlantic seaboard, 45 to 52% TiOsz. 


portance of the titanium pigment industry. Unfor- 
tunately, however, the official statistics before about 
1929 fail to record the total quantity received from 
overseas. In 1928, for example, the importations 
classified as ilmenite amounted to only 15,379 gross 
tons, whereas a study of the customhouse records re- 
vealed additional imports of some 5,000 tons of ma- 
terial received from ilmenite-producing countries and 
valued at around $4 a ton but entered by the importer, 
and consequently classified in the official statistics, as 
“sand, other than glass sand.” During earlier years, 
ilmenite derived from beach sands appears to have 
been included in the import figures for sand and other 
items that, like ilmenite itself, were exempt from duty 
and consequently subjected to merely superficial ex- 
amination by customs inspectors. 


Now that the import trade has become better organ- 
ized the official statistics are probably a more accurate 
index of this growing business, although, of course, 
they tell nothing as to the magnitude of the titanium- 
alloy business. Domestic production figures for titan- 
ium ores as well as for titanium alloys have been lack- 
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ing during the last few years because they cannot be 
published without disclosing the operations of the one 
or two leading producers, but considerable further 
expansion is needed before domestic mining will con- 
tribute more than about 10 per cent of the large and 
growing titanium ore consumption in the United 
States. ; 

The average reported value of the imports of ilmen- 
ite varies somewhat from year to year but not in any 
apparent relation to sterling or rupee exchange. Recent 
values, around $5 a gross ton, f.o.b. Travancore, check 
fairly well with the trade journal quotations of $10 to 
$12 for 45 to 52 per cent ore, f.o.b. Atlantic seaboard ; 
ocean freight and other charges doubtless amount to 
about $5 a ton. These quotations are nevertheless 
more or less nominal. They have not been changed 
for several years, and the business is mainly contrac- 
tual, anyway. Prices for rutile are likewise nominal 
and have remained unchanged at 10c. a lb. for several 
years. Recent imports from Brazil have been reported 
as valued at under 2.5c. a lb. Freight in this case is 
naturally a less significant item whereas warehousing 
and selling expense bulk larger. 


Economic Considerations 


A price of, say, $12 a gross ton for ilmenite contain- 
ing 50 per cent TiOz is equivalent to about 40c. per 
long ton unit of elemental titanium. Even manganese 


ores cost considerably more than titanium ores per unit 
of metal (manganese) content, delivered at American 


ferromanganese furnaces, duty paid. Chrome ores 
cost half again as much per unit of metal (chromium) 
content. The raw material for making titanium alloys 


accor: ingly appears to be remarkably cheap as well as 
abun int, cheaper in fact than the ores of any of the 
steel-: aking alloy elements except silicon and alumi- 
num. in the form of the cheapest alloy, ferrocarbon- 
titaniim, titanium costs over 40c. a lb., almost ten 
times 1s much as manganese in the form of standard 
80 pe: cent ferromanganese and four times as much as 
chronium additions. It cannot compete with high- 
grade silvery iron or bessemer ferrosilicon as a deoxi- 
dizer »ecause these sell for much less than one-third 
the price, and even 50 per cent ferrosilicon furnishes 
several times as much oxygen-consuming equivalent 
per dollar. 





It follows that titanium is altogether too expensive 
for present use as a general deoxidizer and can be 
employed economically only for a final scavenging, 
after ferromanganese or ferrosilicon additions have 
done most of the work. Even for killing steel in the 
ingot mold, aluminum costs less. For alloying pur- 
poses, price per pound and combining weight are fre- 
quently less important than better performance of the 
finished steel; nevertheless they have to be considered. 
The use of the nickel and chromium steels undoubt- 
edly would have expanded much less rapidly if these 
alloying agents had been as costly as tungsten or 
vanadium. Molybdenum costs around twice as much 
as titanium, but sales resistance from this angle has 
been met effectively by the slogan “a little does a lot” ; 
only minute amounts of molybdenum are needed to 
produce definitely beneficial results. 


Naturally the market for a ferroalloy, as for any 
commodity subjected to technical sales analysis, is a 
matter not only of dollars but of common sense, but 
without laboring the point further the present writer 
desires to emphasize the fact that the wide spread 
between the cost of raw material and that of the 
finished product in the case of titanium alloys offered 
to the steel industry tends to restrict the field of use. 
The mere fact that a century elapsed before titanium 
alloys were placed on the market indicates that the 
process of manufacture is both difficult and being dif- 
ficult, it is consequently costly. 

One of the virtues of the element is its chemical 
activity, the fact that it has a greater avidity for oxy- 
gen than any other element commercially employed 
(in metallic condition) in steelmaking except aluminum 
and vanadium, but it is recognized that this is one of 
the reasons the alloys are hard to make. However, 
enough progress has now been made by physical metal- 
lurgists in the mapping out of uses to stimulate efforts 
by process metallurgists to cheapen manufacturing 
methods, It is always a question as to which comes first, 
lower prices or increased consumption, but experience 
in the case of aluminum, magnesium, molybdenum, and 
sundry other successfully merchandized technical prod- 
ucts seems to demonstrate that the two go hand in 
hand. In any event, the recent progress of titanium 
in metallurgy foreshadows developments of interest 
both to metallurgists and to business men. 
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Residual Metals 


in 


Open-Hearth Steel 


By JOHN D. SULLIVAN* 


WING TO THE USE IN basic open-hearth 
furnace charges of alloy steel scrap, tin plate 
clippings, detinned, galvanized, and other coated 
scrap, and of non-ferrous metals or parts that cannot 
be separated from scrap economically, basic open- 
hearth steel has been gradually increasing in copper, 
chromium, nickel, and tin. Most of the foreign metals 
introduced into the basic open-hearth charge through 
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scrap are partly or wholly recovered in the steel. Some 
plants that are dependent on the use of large ratios of 
scrap, high in some of these metals, have produced 
ingots of exceptionally high content of some of these 
metals that have come from the scrap used. The 
presence of residual metals that come trom scrap has 
been a source of much concern to steel plant operators. 

Improved qualities of the steel have sometimes been 
thought to result from the presence of these adven- 
titious metals. On the other hand, difficulties in roll- 
ing the steel or in working the finished products have 
cast suspicion on some of these elements. It is evi- 
dent that the residual metal content will increase in 
open-hearth steel as increasing amounts of alloyed 
and coated steel are made and returned as scrap. 
Whether they are beneficial or harmful, it is desirable 
to know their amounts and the trend of any changes 
in those amounts. In order to appraise the amount of 
these metals normally present in ordinary steel and the 
rate at which they are increasing, the matter has been 
studied for several years. 


* Battelle Memorial Institute, Columbus, Ohio. 
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Previous Records 


In previous articles’, residual metals in open-hearth 
steel were discussed and analyses were presented from 


various steel companies in the United States and 
Canada. As was stated in former articles, samples 
are taken from representative heats before alloy addi- 
tions are made. The impurities in the samples, there- 
fore, represent those coming from the scrap, pig iron, 
and ore. Most of the residual metals, except \n- 
ganese, enter the melt through the scrap, although ap- 
preciable quantities of chromium and coppe: Ly 
come from the pig iron and ore. The percentage and 


kind of scrap used in the charge influence the amorints 
of residual metals found in the melt before alloy a: 1i- 
tions are made. 


The samples represent the melt-down composit yf 
the charge before alloy additions are made. Diffe:ent 
plants take the samples at different stages between the 


time of melt-down and the time for addition of ferr 
alloys. These differences in sampling procedure will 
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affect the figures for oxidizable elements and for resi- 
dual manganese to some degree, but on the whole the 
data indicate the composition of the “plain carbon 
steel” base used in the various plants before adjust- 


1 Clyde E. Williams and John D. Sullivan. ‘Residual Metals in Open 
Hearth Steel.”” Metars & Attoys, Vol. 3, 1932, page 240. : 

Clyde E. Williams and John D. Sullivan. ‘Residual Metals in Open 
Hearth Steel.” Metars & Attoys, Vol. 4, 1933, page 151. | 
John D. Sullivan. “Residual Metals in Open-Hearth Steel. 

& Attors, Vol. 5, 1934, page 145. 
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ment of composition by alloying elements. At the end 


of the month composite samples are made and sent to 
Battelle Memorial Institute. Here, annual composites 
are made for analysis. The collection of samples and 
making of analyses go on from year to year. This re- 
port brings the results up to date. 
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Estimated). 


Nickel, copper, tin, chromium and manganese de- 
terminations were made. Manganese is not a residual 
meta! in the same sense as the others because it is 
purposely added to the charge, principally in the pig 
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Fig. 4—Relation between Amount of Scrap Used in Basic Open- 
Hearth and Prices of Basic Pig Iron and Scrap. 


iron, so as to finish the heat with a predetermined resi- 
dual manganese content. 

Since the first paper of this series showed that the 
amounts of arsenic, lead, vanadium, molybdenum and 
zinc present as residual metals were 0.001 per cent or 


less, analyses were not made for these elements since 
that time. 
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Plant 
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Table |. Residual Metals In Open-Hearth Stee! 


MARCH, 


7— —- 


1931 


Mar.-July 


cc 


0.039 
0.021 
0.043 
0.039 
0.089 
0.032 


0.041 
0.071 
0.068 
0.021 
0.019 
0.053 


0.039 
0.041 
0.063 
0.082 
0.057 
0.063 


0.025 
0.022 
0.097 
0.104 
0.268 
0.106 


0.030 
0.075 
0.059 


0.048 
0.024 
0.020 
0.030 
0.052 
0.031 


0.044 
0.029 
0.012 
0.021 
0.025 
0.033 


0.023 
0.034 
0.049 
0.049 
0.049 
0.021 


1931, 


TO JANUARY, 1935, INCLUSIVE 


—Nickel—Per Cent— —- 
1931-32 1932-33 1933-34 
Aug.-Jan. Feb.-Jan. Feb.-Jan. 
0.063 0.109 0.074 
0.024 ft 0.013 
0.054 0.054 0.033 
0.035 Pars 0.070 
0.071 0.055 0.050 
0.072 0.057 0.057 
0.037 0.037 0.029 
0.060 0.062 0.052 
0.030 0.027 0.023 
0.038 0.041 0.161 
0.031 0.049 0.036 
0.039 0.048 0.030 
0.034 0.042 0.062 
0.040 0.043 0.017 
0.083 0.068 0.077 
0.107 0.087 0.079 
0.050 0.047 0.047 
0.044 0.060 0.051 

——Copper—Per Cent 

0.045 0.051 0.061 
0.044 a0 ad 0.059 
0.215 0.218 0.150 
0.053 “ee 0.173 
0.296 0.193 0.234 
0.080 0.080 0.114 
0.015 0.015 0.040 
0.077 0.097 0.101 
0.074 0.069 0.077 
0.062 0.050 0.041 
0.084 0.120 0.104 
0.077 0.083 0.094 
0.085 0.098 0.099 
0.113 0.085 0.115 
0.215 0.182 0.269 
0.138 0.122 0.098 
0.114 0.116 0.129 
0.032 0.061 0.082 
- Tin—Per Cent - 

0.003 0.004 0.004 
0.008 coin 0.007 
0.025 0.034 0.016 
0.008 ek # 0.019 
0.041 0.021 0.028 
0.012 0.014 0.013 
0.003 0.005 0.004 
0.017 0.012 0.014 
0.006 0.005 8.009 
0.006 0.006 0.004 
0.012 0.014 0.011 
0.006 0.013 0.014 
0.009 0.610 0.008 
0.008 0.011 0.010 
0.017 0.018 0.025 
0.015 0.017 0.011 
0.022 0.018 0.023 
0.004 0.008 0.008 

Manganese—-Per Cent 
0.24 0.23 0.21 
0.23 matey 0.39 
0.11 0.10 0.12 
0.24 tad 0.27 
0.24 0.12 0.12 
0.16 0.14 0.16 
0.46 0.42 0.38 
0.11 0.10 6.12 
0.08 0.06 0.08 
0.48 0.22 (24 
0.13 0.14 0.14 
0.24 0.27 0.24 
0.24 0.20 0.19 
0.16 0.14 0.17 
0.18 0.18 0.19 
0.24 0.23 0.25 
0.23 0.21 0.21 
0.31 0.30 0.31 
Chromium—Per Cent - 

0.031 0.040 6.040 
0.019 a 0.008 
0.019 0.028 0.029 
0.019 are 0.041 
0.036 0.033 0.038 
0.026 0.029 0.030 
0.038 0.040 0.038 
0.030 0.028 0.030 
0.012 0.013 0.012 
0.021 0.021 0.025 
0.011 0.025 0.035 
0.022 0.027 0.032 
0.006 0.010 0.022 
0.031 0.034 0.027 
0.036 0.041 0.041 
0.030 0.038 0.034 
0.046 0.045 0.039 
0.021 0.023 0.029 





— 
1934-35 
Feb.-Jan. 


0.115 
0.016 
0.040 
0.091 
0.074 
0.057 


0.039 
0.051 
0.023 
0.047 
0.027 
0.044 


0.038 
0.013 
0.086 
0.075 
0.039 
0.049 


0.058 
0.056 
0.196 
0.218 
0.318 
0.118 


‘ 


0.049 
0.126 
0.077 
0.091 
0.124 
0.075 


0.007 
0.005 
0.006 
0.024 
0.041 
0.012 


0.005 
0.014 
0.008 
0.011 
0.011 
0.010 


0 U0O6 
0.018 
0.025 
0.015 
0.023 
0.008 


0.25 
0.39 
0.10 
0.18 
0.13 
0.16 


0.40 
0.12 
0.10 
0.25 
0.14 
627 


ai 


0.22 
0.16 
0.14 
0.25 
0.20 


7 
U2/ 


0.038 
0.007 
0.029 
0.039 
0.036 
0.030 


0.035 
0.033 
0.012 
0.031 
0.032 
0.030 


0.020 
0.029 
0.037 
0.034 
0.037 
0.031 
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Residual Metals in Steel 


In Table I results are reported from March, 1931, 
to January, 1935, inclusive. A normal tonnage capacity 
of 8,600,000 tons is represented by the 18 plants co- 
operating in the current period. 

Fig. 1 shows graphically the average percentage of 
residual metals from all plants cooperating from De- 
cember, 1929, to January, 1935, inclusive. Results are 
given for the arithmetic mean of all plants and also 
for the weighted average based on normal annual ton- 
nage capacity. In Fig. 2 results are given from the ten 
plants that have cooperated in all periods since this 
investigation started. In the figures the year is plotted 
as the middle of the period represented. Analyses re- 





Since a small change in composition may be within the 
limits of analytical error, values are also given jn 
which any change of + 0.005 per cent for nickel or 
copper, + 0.004 per cent for chromium, and + 0,002 
per cent for tin is taken as indicating no change. Actu- 
ally, the precision of analytical methods is much better 
than the allowed tolerance. The fact that the chromium 
content changed but little from the previous period in 
the individual plants is worthv of note. 


Use of Steel Scrap in Open-Hearth 


The curves in Figs. 3 and 4 have been plotted to 
show the variation in the amount of steel scrap used in 
different years and to permit comparison of this with 
prices and production rates. Figures for scrap con- 





Table Il. Changes In Residual Metal Content In Individual Companies During Current Period from Seventh Period 


Nickel 
Up Down Same 
ae ee nS - dc ip. heeda0 sea tuedsceniaes eee 8 8 2 
10 Plants That Have Cooperated In All 8 Periods 6 3 1 
. tal 
Al Ae POE bs bon was dae kha ae4cedsanltaere eee 7 4 7 
10 Plants That Have Cooperated In All 8 Periods 6 l 3 


———Allowing Tolerance for Analytical Errors ee 





Based on Actual Analyses——-———— silastic 


Copper Tin Chromium 
—- + Ss SEs Ne eh —h 
Up Down Same Up Down Same Up Down Same 
11 6 1 7 6 5 4 10 4 
8 2 0 4 3 3 ] 6 3 


10 3 5 6 2 10 1 0 72 


7 1 2 3 2 5 0 0 10 





ported in Figs. 1 and 2 were made at the Pittsburgh 
Station of the U. S. Bureau of Mines until March. 
1931, and at Battelle Memorial Institute since that 
time. 

The average of all plants, by tonnage capacity, shows 
a marked increase over the previous period tor copper, 
a marked decrease for nickel, a drop of one point in 
manganese, with tin and chromium remaining con- 
stant. The average, by plants, shows nickel remain- 
ing constant, a drop of one point in manganese, a 
slight drop in chromium, a slight increase in tin, and 
an appreciable increase in copper. 

The average, by tonnage capacity, of the ten plants 
that have cooperated in all eight periods shows man- 
ganese remaining constant, a_ slight decrease in 
chromium and tin, a slight increase in nickel, and a 
marked increase in copper. In the same ten plants 
the average, by plants, shows an increase of one point 
in manganese, a slight decrease in chromium, a slight 
increase in tin, and appreciable increases in both nickel 
and copper. 

The most pronounced change during the past year 
was the marked increase in copper. 

An examination of the data in Table I shows that 
in the case of some individual companies marked 
changes occurred since the previous period in the 
amount of various residual metals. Data are given in 
Table II showing the number of companies in which 
the residual metal content increased, decreased or re- 
mained constant. Manganese is not included in this 
tabulation since it is purposely added to the charge. 


sumption up to 1934 were obtained by calculation from 
the statements of basic pig iron production and basic 
open-hearth steel production contained in the annual 
Statistical reports of the American Iron and Steel 
Institute and in Mineral Industry. For 1934 calcula- 
tions were based on the estimated production for the 
first six months of the year. For this period data \cre 
obtained for basic pig iron production from a sta! 

cal bulletin of the American Iron and Steel Institute, 
and for basic steel ingots and castings from The /»0n 
Age. The production of open-hearth and total s°cel 
ingots and casting for 1934 was taken from the |‘n. 
3, 1935, issue of The Iron Age and may be subjec: to 
slight changes when final reports are prepared. [n 
determining the percentage of scrap used, it was as- 
sumed that (1) an ingot recovery of 88 per cent of 
the metal charged was made, (2) metallic addition 
agents equivalent to 1 per cent of the charge were 
used, and (3) iron ore containing 50 per cent of re- 
coverable iron was used to the extent of 5 per cent 
of the pig iron charged. 

The percentage of scrap used in the basic open- 
hearth increased steadily from 50 per cent in 1930 to 
64 per cent in 1933. Calculations for 1934 indicate 
that the trend is again downward, the estimated per- 
centage being 61 per cent. The price of pig iron and 
scrap has increased during 1934 and the spread in price 
between them increased to about $5.70, whereas it had 
remained from about $4.00 to $4.50 during the three 
previous years. Even though the price spread in- 
creased, the percentage of scrap used decreased. 


Appendix — Methods of Chemical Analysis 


UMEROUS requests have been received from cooperat- 

ing plants and from readers of previous articles for the 
methods of analysis used in determining small amounts of 
these impurities in steel. The methods used for determining 
nickel, copper, tin, and chromium are therefore given. In 
most instances no originality of method is claimed, although 
certain innovations have been made in standard methods 
to fit the. requirements of the special problem. The methods 
of analysis used were chosen after long study of, and ex- 
perimentation with, possible methods. They were chosen on 
the basis of accuracy and not speed. The bismuthate method 
for manganese is used, but as this is so well known and 
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as the percentage present is not so small as to require any 
unusual precautions, it is not given below. 

NICKEL.— Weigh a 3-gram sample into a 250-c.c. beaker. 
Add 30-c.c. 1:1 HCl. When action has nearly ceased, add 
5-c.c. concentrated HNO; to oxidize the iron. Boil until 
all of the iron is in solution and then take to dryness and 
bake ™% hr. to dehydrate the silica. Add 10-c.c. HCl and 
heat until salts are in solution. Dilute to about 100-c.c. 
Add 15 grams of citric or tartaric acid and filter. The 
citric or tartaric acid corresponds to 5 grams per gram 0 
sample. Catch the filtrate in a 400-c.c. beaker, dilute to about 
250-c.c.. and heat to about 60 deg. C. Do not dilute to a 
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greater volume because separation of dimethylglyoxime may 
take place later if the volume is too large. Add ammonia 
to make the solution slightly alkaline. This can be tested 
with litmus paper and by the odor of ammonia. The solu- 
tion must be stirred thoroughly and the gas in the space 
above the solution blown off before the odor test is of any 
value. Add acetic (or hydrochloric) acid until the solution 
is just acidic. While stirring the solution vigorously, add 
10-c.c. of dimethylglyoxime solution (1 gram dissolved in 
100-c.c. ethyl alcohol). Add ammonia to make the solution 
slightly alkaline. Stir the solution vigorously. At this point, 
if the degree of alkalinity is correct, the red precipitate will 
commence to form. If it does not form, add a few drops 
of acetic (or hydrochloric) acid or ammonia and_ continue 
changing slightly the alkaline or acidic nature of the so- 
lution until the precipitate forms. The temperature should 
be about 60 deg. C. Let cool to room temperature and 
stand over night. Filter, using a Gooch crucible, the weight 
of which is known to be constant. Wash with cold water 
and dry for 1 hr. at 110 deg. C. Weigh. The weight of 
precipitate X 0.2031 = weight of nickel. 
COPPER.—Weigh a 5-gram sample into a 600-c.c. beaker. 
Cover with a watch glass. Add 100-c.c. 1:10 H:SO,. and 
when violent action ceases put on a hot plate and digest until 
no further reaction takes place. The volume of solution 
at this point should be brought to about 400-c.c. Heat to 
boiling. ‘Carefully add about 15-c.c. saturated hypo solution 
in 3 portions of 5-c.c. each to precipitate the soluble copper 
as CuS. Keep the beaker covered with a watch glass. Boil 
until the solution is nearly clear, add 5-c.c. more hypo so- 
lution, and boil until clear. Finally test with H:S water to 
be sure all copper is precipitated. Filter through a fast paper 
and wash the precipitate at least 10 times with hot water. 


Put the precipitate and filter paper into a Battersea crucible 
and ignite at a low temperature. Care must be taken not 
to heat the crucible too rapidly or too high; otherwise CuS 
will fuse to the walls and bottom. Preferably the crucible 
should be put into a cold muffle and heated to about 800 to 


850 Jeg. C., or ignited in the flame of a Meeker burner. The 
ignitd residue is brushed into a 250-c.c. beaker and 2 to 


3-¢ ‘oncentrated HNO; and about % gram potassium 
chlorate are added. (However, if the ignited residue shows 
a re’ color of iron oxide, it should be dissolved in HCl and 


the .opper re-precipitated with hypo, and proceed as above.) 
Tak to dryness and bake for about 1 min. Add 1 to 2 
cc. .oncentrated HNO, and take just to dryness, but do not 
bak. The copper nitrate should not be decomposed to oxide. 
If crystallized salt becomes black, indicating the pres- 
ence of copper oxide, add l-c.c. HNO; and repeat. Add about 
25 boiling water and digest. Add, drop by drop, 6 per 
cent NaOH solution until a permanent black precipitate 
for: Add 10-c.c. glacial acetic acid. When the solution 
becomes clear, remove from the hot plate and cool to room 
temp<rature. Add 3 grams potassium iodide and titrate with 
stanard sodium thiosulphate, using starch as indicator. Pre- 
pare the standard sodium thiosulphate solution so that 1 c.c. 
is ejuivalent to 0.001 gram copper. The solution may be 
made by dissolving 3.95 grams Na:S:0+5H:O and 1 gram 
NaOH in water and diluting to 1 liter. Standardize against 
pure copper. 

TIN.—Weight a 10-gram sample into an 800-c.c. beaker 
and add 225 c.c. 2:7 HNOs. Cover with a watch glass and 
warm gently until vigorous action ceases. Boil for 5 to 10 
min. after the sample is completely decomposed. Add 10 to 
I5-c.c. of 2% per cent KMnO, on so and boil for 5 min. 
Oxides of manganese should separate. If not, add 5 c.c. more 
KMnQ, solution and again boil. Repeat, if necessary. Add 
a saturated SO, solution carefully to put the oxides of man- 
ganese back in solution. Boil for at least 15 min. to expel 
excess SO: Cool to room temperature and dilute to 500 c.c. 
Pass in a rapid stream of H.S for at least 30 min. Prefer- 
ably use tank HS to insure a rapid stream. Let settle at 
least 2 hr. and preferably overnight. Filter, and wash with a 
solution slightly acidified with H:SO,, containing about 3 per 
cent of (NH.)sSO, and saturated with H.S. Transfer the 
paper and precipitate to a 500-c.c. Erlenmeyer flask and add 
about 15 c.c. concentrated H:SO,. and 25 c.c. concentrated 
HNO:. Heat slowly until fuming ceases and then evaporate 
to tumes of SOs. The globule of sulphur should be yellow. 
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If not, add 5 c.c. of concentrated HNO; and continue heating 
and fuming. Repeat the addition of HNOs, if necessary. 
Cool. Dilute to 100 c.c. Heat to boiling and fiiter to remove 
sulphur. Wash with water. Add to the filtrate 15 cc. of a 
ferric chloride solution made by dissolving 0.6 gram an- 
hydrous FeCl; (or equivalent of hydrated salt) in 2 to 3 c.c. 
concentrated HCl and a little water and diluting. to 100 c.c. 
Heat to boiling and add concentrated NH,OH until the solu- 
tion is neutral to methyl red and then about 2 c.c. in excess. 
Filter and wash four times with 2 per cent NH,OH and 
finally three times with H.O. Dissolve the precipitate by 
passing a hot mixture of 80 c.c. concentrated HCl and 100 
c.c. H:O through the paper and catching the filtrate in a 
500-c.c. Erlenmeyer flask. Dilute to 350 c.c. and add 5 c.c. 
of a solution made by dissolving 0.8 gram SbCls in 25 c.c. 
HCI! and diluting to 100 cc. Add 10 grams of test lead, 
preferably about 20 to 30 mesh. Insert a 3-hole rubber 
stopper in the mouth of the Erlenmeyer flask. Through one 
of the holes insert a glass tube approximately 5 mm. in 
diameter and about 2 to 2% ft. long. The end of the tube 
should extend about an inch below the stopper. This acts 
as an air condenser. Through the second hole insert an inlet 
tube which dips beneath the surface of the solution. Carbon 
dioxide is led into the apparatus from a tank through this 
inlet tube and escapes through the air condenser. The third 
hole is plugged with a small stopper or glass rod. Start 
passing in CO, and heat the solution to incipient boiling 
and hold at this temperature for 30 min. after the iron 
color has disappeared. Gentle boiling may be employed but 
the upper portion of the air condenser should not become 
warm. Cool to 10 deg. C. while continuing the passage of 
CO... Remove the stopper from the third hole and add 5 c.c. 
of starch solution and then insert the tip of a burette through 
the hole and titrate with iodine solution to the first perma- 
nent shade of blue. CQO, should be passed through the solu- 
tion during titration. Run a blank on reagents and correct 
for the volume of iodine required in the blank. The iodine 
solution is made by dissolving 0.13 gram iodine and 1 gram 
KI in a little water and diluting to 1 liter. Standardize the 
iodine against freshly prepared sodium arsenite solution. 


CHROMIUM.—Weigh a 10-gram sample into a 400-c.c. 
beaker and add 110 c.c. of 10 per cent by volume H.SOQ,. 
Heat to boiling and boil until reaction is complete. Dilute 
to about 250 c.c. and heat to boiling. Add an 8 per cent 
solution of NaHCO; (80 grams per liter) from a burette 
until a permanent precipitate appears and then add 4 to 10 
c.c. in excess. Avoid too large an excess. Boil for 1 min., 
let settle, and filter through a rapid 1l-cm. filter paper. 
Quickly wash beaker and precipitate 2 or 3 times with hot 
water. The filtrate will become cloudy but this need not 
worry the analyst, as this is due to oxidation and hydrolysis. 
Discard the filtrate. Ignite the residue in a 20-c.c. iron 
crucible. Fuse with 12 to 15 grams Na.O: Cool and dis- 
solve by immersion in 100 c.c. of cold water in a.400-c.c. 
beaker. Remove-the crucible, add 1 gram NazO:, and boil 
5 to 10 min., or allow to stand longer on a moderately heated 
hot plate or steam bath. Transfer to a centrifuge cup and 
centrifuge for about 10 to 15 min. Decant the solution from 
the residue on the bottom of the cup. Add a little cold 2 
per cent solution of NaOH containing about 1 per cent of 
NaeSO, Stir the residue and re-centrifuge. Decant the 
supernatant liquid and repeat the washing and centrifuging 
operations. If a centrifuge is not available, the solution may 
be filtered through an asbestos pad and the beaker and fun- 
nel washed with a cold 2 per cent solution of NaOH con- 
taining 1 per cent of NasSO,. One may even use a filter 
paper that has first been washed with 5 per cent NaOH solu- 
tion to remove the yellow color. Boil solution to a volume 
of about 75 c.c. and filter through an asbestos pad. Transfer 
solution to a Nessler tube and compare the color with a 
standard solution of K:CrO, containing approximately the 
same concentration of chromium and alkali. This is made 
by fusing the same weight of Na,O. as was used on the 
sample in an iron crucible and carrying through all manipu- 
lation in the same manner. 


To prepare the standard solution dissolve 1.867 grams 
K;CrO, in water and dilute to 1000 cc. Each c.c. contains 
0.0005 gram chromium, 
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Surface Tension of Molten Lead Alloys 


To the Editor: Referring to H. Vance White's article in 
your March issue on The Surface Tension of Molten Lead 
Alloys Under Oxidising Conditions, the writer has made a 
number of observations parallel to those of Mr. White on 
the effect of very small amounts of impurities on the sur- 
face tension of melts made in air. These observations were 
made in connection with the use of zinc, aluminum, calcium, 
beryllium, silicon, magnesium and sodium as deoxidants in 
melts of lead alloys, high-tin bronzes, nickel-silver, ete. 

In the writer’s work, no attempt was made to measure 
surface tension exactly, but great differences in the sharp- 
nesses of the castings were observed as a result of additions of 
as little as a few hundredths of one per cent, in some cases, 
of a deoxidant. Sodium lowers the surface tension not only 
of lead alloys, but also of bronze, silicon, silicon-tin and 
silicon-copper alloys. The other deoxidants mentioned almost 
invariably increase surface tension. 

It is the writer’s belief that the phenomena can be explained 
very simply. The deoxidants used all have greater free ener- 
gies of oxidation than the metals of the melts with which 
they were used. The oxide films formed on the melts are 
therefore the pure, or nearly pure, oxides of the deoxidants. 
As the surface tension of the melt is largely due to that of 
the oxide film, it is to be expected that, where the surface ten- 
sion of the oxide film is high, that of the melt would be 
correspondingly so. 

It is noticeable that the oxides of all the deoxidants men- 
tioned above (except sodium) are, at the temperatures of the 
respective melts, solids of low vapor pressure, which implies 


ltems of 


F. J}. Tone Awarded the Acheson Medal 


Frank J. Tone, president of The Carborundum Co., Ni- 
agara Falls, N. Y., was awarded the Edward Goodrich 
Acheson Medal by The Electrochemical Society at its an- 
nual Spring meeting in March. This is the second dis- 
tinguished award to come to Mr. Tone in recent years, he 
having been the first recipient of the Jacob F. Schoelkopf 
Medal presented by the Western New York section of 
the American Chemical Society. 

The Edward Goodrich Acheson medal was founded in 
August, 1928, by the late Dr. Acheson, the inventor of 
carborundum and long recognized as an outstanding figure 
in electrochemistry. The award is made every two years 
to “the person who shall have made a distinguished con- 
tribution to the advancement of any of the objects, 
purposes, or activities of the society and is the highest 
honor which can be paid by The Electrochemical Society. 

Three distinguished men have previously received the 
Acheson award; Dr. Acheson himself in 1929, for his dis- 
covery of the processes of manufacturing carborundum and 
graphite; Dr. Edwin Northrup for his invention and de- 
velopment of the high frequency induction furnace in 1931; 
and in 1933, Dr. Colin G. Fink for a series of achievements 
in the field of electrochemistry processes for making ductile 
tungsten filaments and the electroplating of chromium. 


The Acheson Award goes to Mr. Tone for his many and 
important contributions to the development and perfection 
of practical and commercial processes in the fields of elec- 
trochemistry, electrometallurgy and electrothermics, these 
contributions extending their benefits to the field of all 
useful arts. It will be formally bestowed on him at the 
fall meeting in Washington, Oct. 10 to 12. 


J. H. Critchett New President Electrochemical Society 


At the annual spring meeting of The Electrochemical 
Society, held in New Orleans, James H. Critchett, vice- 
president, Union Carbide & Carbon Research Laboratories, 
Inc., New York, was elected president for the ensuing 
year. 

The.fall meeting will be held in Washington, Oct. 10 to 
12. Cincinnati has been selected as the location for the 
spring convention, April 23 to 25, 1936. The fall meeting 
next year is scheduled for Niagara Falls, Ontario, with a 
definite date not yet decided upon. 
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high surface tension. Sodium oxide, on the other hand, has 
a very high vapor pressure at the temperature of molten 
lead, and boils below the temperature of most of the melts 
in which it was tested. Its surface tension is therefore very 
low, and that of the melts in which it occurs is correspond- 
ingly lowered. 

As to the anomalies observed by Mr. White in the cases 
of cadmium and potassium, cadmium oxide sublimes at about 
1000 deg. C., whereas zinc oxide does not; and consequently 
a higher surface tension is to be expected in the case of the 
latter. Potassium oxide does not sublime whereas that of 
sodium does so very close to the melting point of lead. 
Therefore potassium oxide must have a higher surface ten- 
sion than sodium oxide at that temperature. This is al] 
qualitative agreement with Mr. White’s observations. 

The low surface tension of lead-antimony alloys probably 
results from a low surface tension of antimony oxide, as in- 
dicated by its high volatility. The free energy of formation 
of antimony oxide is greater than that of lead oxide, so that 
the oxide film consists principally of the former in melts of 
these alloys. 


In 


As a corollary to the above reasoning, an impurity whose 
free energy of oxidation is lower than those of the principal 
constituents of the melt would have little effect on the sur- 
face tension of the latter under oxidising conditions, since jts 
oxide would not appear in the film. 
Formerly with 
Ryerson Laboratory, 

University of Chicago. 


LEO G. HALL. 
Metallurvgist. 
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New President for R. W. Hunt Co. 


The Robert W. Hunt Co., engineers, conducting a 
tional and international engineering inspection, testing. 
consultation service, with general offices in Chicago, 
accepted the resignation of C. B. Nolte, the president 
has accepted the presidency of Crane Co. James C. 
den, formerly vice president, in charge of Robert W. 
Co., eastern and foreign activities at New York, will 
ceed Mr. Nolte as president. Mr. Ogden has bee: 
tively engaged with the organization for the past 35 ycurs 
and in an executive capacity since 1908. He is a member 
of the American Society of Civil Engineers, the Engine: 
Club of New York, the American Society tor Testing 
terials, various other engineering organizations and ‘the 
Plainfield Country Club. Mr. Ogden will be assisted 
the operation of the organization by F. M. Randlett, 
vice president and general manager. 


Testing Society’s Annual Meeting 


The thirty-eighth annual meeting of the American Soc! 
ety for Testing Materials will be held at the Book-Cadil- 
lac Hotel, Detroit, June 24 to 28. The Society’s third ex- 


hibit of testing apparatus and related equiprnent will be a 
feature. 


A technical program of commanding interest has been 
prepared. One session will deal with “The Place of Ma- 
terials in Automobile Roads and Rides.” Another will 
be devoted to five or six technical papers on “Spectro- 
zraphic Analysis,” sponsored by Committee E-2. A round 
table session on “Radiography and X-Ray Crystallography’ 
will be another feature. The usual number of papers on 
ferrous and non-ferrous topics will be presented. 


The Edgar Marburg Lecture will be delivered by Dr. L. 
B. Tuckerman, engineer-physicist, National Bureau ol! 
Standards. 


Battelle Memorial Institute of scientific and industrial 
research, Columbus, Ohio, announces the appointment ol! 
Dr. H. R. Nelson as a member of the technical staff. At 
the Battelle laboratories Dr. Nelson will be in charge ot 4 
research project consisting of a study of the application of 
electron-diffraction methods to metallurgical problems. This 
new field of activity offers many possibilities of practical 
application. 
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puts vitality into carburizing steels 


REAR-END and transmission gears, pinions, cam and 
crankshafts, spindles, wrist and steering-knuckle pins 
... more is demanded of them than ever before in the 
history of the automotive industry. Many of the steels 
on the market are suitable for the carburizing required 
for such parts facing the stress of high speed, shocks 
and the fatigue of long periods of continuous heat 
and action. 

But today there must also be considered the impor- 
tant matter of facility in the construction of such parts. 

SAE 4615 (Nickel Molybdenum) is widely proving 
itself the most economical and otherwise most desir- 
able steel for carburized gears of all types and other 
parts requiring the same properties. Good machin- 
ability—tough and refined case and core when quenched 


from the carburizing pot—and small and measurable 


MA 176 


distortion during heat treating . . . are some o/ the 
properties which have led to almost national standard- 


ization on this steel for automotive carburized arts. 


There is also, of course, the 3.5% Nickel Molyb- 


denum steel for similar, but heavier-duty applications. 


Follow the rapid strides being made by “Moly” in 
most every diversification of the steel and iron in- 
dustry — by asking to be put on the mailing list of our 
W rite 
also for these interesting books: “Molybdenum in 
1934” and “Molybdenum in Cast Iron — 1934 Supple- 


ment.” And, if you’ve an alloy problem that’s difficult 


periodical house organ, “The Moly Matrix.” 


to solve, be free to enlist the help of our metallurgists 
and Detroit experimental laboratory. Climax Molyb- 
denum Company, 500 Fifth Ave., New York City. (In 
Canada: Railway & Power Engineering Corp., Ltd.) 
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1. ORE CONCENTRATION 


JOHN ATTWOOD, SECTION EDITOR 


a Gold Saver. M. W. BERNEWITZ. 


63-67. This 


Corduroy as 
Vining Journal, Vol. 136, Feb. 1935, 
recovery is revived and applied on a steadily increasing scale by Cu producers in 


VON 
pages 


Engineering & 
early method of 


South Africa, Canada, and the U. S. A. WHB (1) 


Gold-Silver-Copper-Zinc Ore from the Lynx Property at Oxford Lake, Northern 
Manitoba. Canadian Department of Mines, Mines Branch Report, No. 
743, 1934, pages 67-70. An ore containing Au 0.40 02z., Ag 1.52 oz./ton, Cu 
1.69% and Zn 4.46% could not be amalgamated or cyanided in the raw state. 
The Cu can not be separated from the Au and the Zn by flotation; 57% or more 


of the Au and 25% or more of the Zn always are found in the Cu concentrate. 
AHE (1) 
investigations of the Precious Metal and Vanadium Content in Samples of 


Mineralized Rock Submitted by Delta Mines Syndicate, Worthington, Ontario. 
Canadian Department of Mines, Mines Branch ‘Report, No. 743, 1934, 
107-110. The three samples contained 


pages only traces of V.0; and Pt 
group metals and 0,.003-0.007 oz. Au/ton. The precious metals were concen- 
trated with Cu, Ni, and Fe sulphides in the flotation concentrates; and V_ was 
concentrated to a similar extent in the table concentrate (of the flotation tailing) 
with the oxides of Fe and Ti. AHE (1) 


Gold Ore from the Columario Gold Mines, Ltd., Usk, British Columbia. 
Canadian Department of Mines, Mines Branch ‘Report, No. 743, 1934, 
pages 135. An ore containing Au 1.44 0oz., Ag 3.51 oz./ton, Cu 0.42%, 
Pb 0.0 and As 0.01% was amalgamated, cyanided and floated. Cu _ causes 
high « le consumption. Removal of a small bulk of high-grade concentrate 
make lation of the flotation tailing possible. A recovery of 60.7% of the 
Au, 58 the Ag and 90% of the Cu was obtained in a concentrate assaying 
10% | 0.6 oz. Au and 49 oz. Ag/ton. Ratio of concentrate was 253.2:1 
Cyanid of the tailing gave an overall Au recovery of 93%, and Ag 91.4%. 
Cyanid umption was 1.95 lbs./ton of ore. AHE (1) 





Crushing, Grinding & Plant Handling 


Sinte of Krivoi Rog tron Cores. S. T. Rostovrzey & S. M. MEYEROv. 
Domez 11-12, 1934, pages 7-39. In Russian. Comprehensive investigation 
of sint qualities of iron ores containing 59.8-68.3% Fe and 2-12% SiO>. 
Laborat experiments in a Greenawalt type apparatus were followed by plant 
experin on a Dwight-Lloyd belt. All these ores can be sintered to retain 
80-906 a 5 mm. sieve. Moisture content of the mixture should be 6-8%, 
fuel ¢ 5-7% of the weight of the ore. Much better results are obtained 
when t ; added to the charge 15-20% of the material which has once passed 


the process. 


graphy of 


Theoretical aspects of 
54 titles 


the question are fully presented based 


(la) 


omen a lehe-balels 


Simple Change in Flotation Cell Improves Both Concentrate and Tailing. 
B. Sar 


ALFRED 
Engineering & Mining Journal, Vol. 136, Feb. 1935, page 68. 
At the llow Aster mill, near Randsburg, Calif., it was found that the froth 
from the flotation cell tended strongly to concentrate in the launder and that by 
Pulling the machine hard enough a froth was secured which was high grade in 
its upper layer and which could be made to overflow the side of the launder. 
Resulting tailings were lower than in any other way. A second launder caught 
the overflowing concentrate. Au recovery increased 20%. WHB (lc) 


More Facts in the Flotation of Free Gold. LL. H. Lance. 
Mining Journal, Vol. 136, Mar. 1935, pages 116-118. 
conducted on a siliceous free Au ore containing less than 1% of sulphide with 
the Au free to the extent that about 80% was recovered by amalgamation at 
55%-200 mesh grinding. The heads of this ore averaged .55 oz. Au/ton, Results 
are summarized: (1) lime and soda ash produce a depressing effect on the flotation 
of free Au, (2) a Hy SO, circuit at 4:1 flotation density on an ore containing a 
small amount, of sulphides, aids in the flotation of the free Au, but in pulp of 
higher densities a marked depressing effect results, (3) sodium sulphide acts as a 
depressant in the flotation of free Au, (5) sodium silicate has a slight depressing 
effect on the flotation of free Au, (6) pentasol xanthate, amyl xanthate, aerofloat 
No. 3, and a combination of pentaxanthate and a _ thiocarbanilide were the 
collectors that produced the best results on the ore used for this study, and (7) 


the flotation of free Au is best brought about in circuits of high pulp density, 
namely 2.5:1. WHB (lc) 


Engineering & 
A series of tests was 


Nickel -Copper Ore from the Gersdorffite Property, Near Worthington, Ontario. 
Canadian Department of Mines, Mines Branch ‘Report, 743, 1934, pages 
113-116. The ore assayed Ni 2.66%, Cu 1.28%, Co 0.16%, Au 0.05 oz., Ag 
0.42 o., and Pt group 0.494 oz./ton. Alteration of the Ni makes it difficult 
‘© obtain a bulk concentrate high in Ni. Best results (86% recovery) were 
3 go by using a distinctly alkaline puff, increasing K xanthate and grinding 
e “fn —200 mesh. The concentrate from the test test contained 1.49 02./ton 

group metals, largely Pd. AHE (lc) 
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Effects of Copper Sulphate in Oxidized Gold Flotation. 
Mining Journal, Arizona, Vol. 18, Feb. 15, 1935, page 5. The elimination of 
CuSO, in floating oxidized ores of Yellow Aster Mill, Randsburg, Cal., with 
Aerofloat No. 25 and 301 xanthate provided simpler, more efficient and more easily 
controlled operation. A saving of reagents to the extent of 2%4c/shilling ton of 
ore also resulted. Elimination of the conditioner was a saving in power and feed 
equipment for other uses. WB (lic) 


AvtFrep B. SaBIn. 


Silver-Lead Ore from Queensboro, Ontario. Canadian Department of Mines, 
Mines Branch Report No. 743, 1934, pages 117-118. The ore assayed Pb 
2.15, Cu 0.61, Zn 0.17%, Au 0.20 oz. and Ag 6.58 oz./ton. Flotation recovers 
90% of the Au, 87% of the Ag and 90% of the Pb. AHE (lc) 


Selective Flotation at Ridder 
Metals, Vol. 9, No. 1, 1935, pages 59-93. In Russian. 
be concentrated. The present practice gives quite 
the flotation operations is investigated in detail. 


Works. S. P. Non-Ferrous 
Pb and Zn ores had to 
inferior results. Every step of 


(1c) 


ALEXANDROV. 


ld. Magnetic Separation 





New Magnetic Separator for Concentration of Ores. €C. W. Davis. Steel, 


Vol. 95, Dec. 24, 1934, pages 37-38. Magnetic separator developed by the author 
and R. §S. Dean uses a.c. of 60-120 cycles to produce a relatively low field 
strength (about ™% that of the coercive force of the mineral being treated) and 
effects rapid separation of the magnetized particles by causing them to jump 
away from the waste material. Belt type and drum type of a.-c. magnetic 
separator seem especially suitable for concentration of ores. Tabulate some 
representative results obtained with various ores. These indicate that a-c, 
separation has distinct possibilities for the future enrichment of low-grade 
ores and the purification of high-grade products. MS (ld) 

Magnetic Properties and Orientation of Ferromagnetic Particles. C. W. Davrs. 


Physics, Vol. 6, Mar. 1935, pages 96-99. Tests made on natural and artificial 
magnetic oxides of Fe to determine the effect of orientation on magnetic properties 
of the particles. Results of preliminary tests by direct methods detinitely 
that alignment of particles in a magnetic field increases their magnetization up to 
saturation and augments their remanence, but that coercive force is it noticeably 
affected. WB (1d) 


show 


ir 





Amalgamation, Cyanidation & Leaching 


Gold O:e from the Tamarac Mine, Ymir, British Columbia. Canadian Depart 
ment of Mines, Mines Branch Report No. 743, 1934, pages 3-4. The ore 
consisted of sulphides of Fe and As with silicious gangue and assayed Au 
0.38 oz., Ag 0.09 oz./ton and As 19.36%. Cyanidation of —150 mesh ore 
gave 76°% Au recovery. Flotation gives no uppreciable concentration; tailings con- 
tain 0.10 oz. Au. Amalgamation gave no recovery. AHE (le) 


Gold Ore from the Hants Gold Mines, Ltd., Central Rawdon, 
Canadian Department of Mines, Mines Branch ‘Report, No. 
pages 37-40. Amalgamation gave a recovery of 86-90% of the Au; 
of the tails raised recovery to 99.2%, the same as straight cyanidation. 
tails contain 0.04 oz. Au/ton. A fow sheet is suggested. 


Nova Scotia. 
743, 1934, 
eyanidation 

Flotation 
AHE (le) 


Arsenic Gold Ore from the Blomfield Property, Marmora Township, Hastings 
County, Ontario. Canadian Department of Mines, Mines Branch Report, 
No. 743, 1934, pages 111-112. An ore assaying Au 0.855 oz./ton, As 11.6% 
and Cu trace was amalgamated and cyanided at various sizes. Recovery by 
amalgamation was 83.04%; cyanidation dissolved 86.55-97.66% of the Au 
(increased with fineness) with 24 hrs. agitation and 95.32-98.83% with 48 
hrs. treatment. Recovery is better with a minimum of CaO AHE (le) 


Experimental Tests on Three Samples of Gold Ore from Cedar Island, Shoal Lake, 
Lake of the Woods District. C. S. Parsons, A. K. Anverson, J. D. Joun- 
ston & W. S. Jenxins. Canadian Department of Mines, Mines Branch 
Report 736, 1934, pages 156-165. ‘The ore contains Ag 0.35-0.62 oz. and Au 
1.435-5.07 oz./ton. A Au trap recovers 40-50% of the Au. Amalgamation 
recovers 65-70%, concentration of tails and barrel amalgamation of the concentrate 
raises recovery approximately 10%. Flotation yields only fair recovery. Cyanida- 
tion gives 96% extraction. AHE (le) 


Gold Ore from Canadian Minerals, Limited, Morton Lake, Manitoba. Canadian 
Department of Mines, Mines Branch Report, No. 743, 1934, pages 30-33. 
From 77 to 88% of the Au can be recovered by amalgamation of the ore con- 
taining Au 0.57 oz., Ag 0.06 oz./ton, Zn 0.20% and Cu 0.08%. Cyanidation of 

-200 mesh ore extracts 98% of the Au. Amalgamation followed by flotation 
recovers 94.9%. Flotation alone gives low recoveries. A flow sheet is suggested. 

AHE (le) 
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2. ORE REDUCTION 


EMERY. 


A. H. 


2a. Non-Ferrous 


Preparation of Pure Gallium. James I. Horrman. Bureau of Standards 
Journal of Research, Vol. 13, Nov. 1934, pages 665-676. A method is de- 
scribed for the preparation of pure Ga. The principal operation consists in (1) 
preparing a HCl solution of the metal and extracting with ether the Ga, Mo, Au, 
Fe, and Tl, together with small amounts of other elements; (2) precipitating 
Sb, As, Bi, Cd, Cu, Ge, Au, Hg, Ag, and Sn, and most of the Pb, Mo, and 
rhenium, with HsS in an acid solution of the ether extract; (3) precipitating 
Fe and Ti with NaOH and filtering; (4) depositing the Ga electrolytically from 
the alkaline filtrates; and (5) eliminating the remaining impurities by fractional 
crystallization of the metal. Indium and Pb are the most persistent impurities, 
but the last traces ean be removed by fractional crystallization. Ga, at least 
99.999% pure, containing only very faint traces of Fe, Pb, and Ca, and having 
a melting point of 29.780 + 0.005° C., was obtained. WAT (2a) 


Preparation of Rare Earth Metals by Thermal Decomposition of Their Amalgams 


(Uber die Herstellung seltener Erdmetalle durch thermische Zersetzung ihrer 
Amalgame). L. F. AvuprietH. Metallwirtschaft, Yol. 14, Jan. 4, 1933, 
pages 3-5. Amaigams of Ce, La, Nd, Sm and V, containing 1 to 3% of the 
metals, can be produced by electrolysis of alcohol solutions of their chlorides on 
Hg cathodes. The amalgams are distilled in vacuum in a glass apparatus, heat- 
ing slowly to 200° to 250° C€ The resulting alloy contains about 15% of 


metal and must be kept in vacuum or COs to prevent oxidation. These alloys 
are then heated in a high vacuum to above the m.p. to drive off all Hg. As 
all of the common refractory materials are attacked by the rare earths, it is 
necessary to use crucibles made of rare earth oxides, reinforced on the outside 
with clay, in which W or Mo wire heating elements are embedded. Metallic Ce, 
La, and Nd have been made by this method, of the same purity as the chlor- 
ides from whieh they were made. X-ray examination shows Ce to be face-centered 
cubic with a 5.14 A.U., La hexagonal with a 3.75, ec = 6.06, and 
Nd hexagonal with a 3.65 and e 5.88. CEM (2a) 


Present Day Blast Smelting of Nickel. C. C. 
London, Vol. 45, Aug. 31, 1934, pages 195-197. The smelting of Ni from 
silicate ores is described. The ore, containing approx. 10% Ni, is crushed, 
screened and briquetted with flux into the shape of large bricks. S is added as 
salt-cake, gypsum or alkali waste. The blast furnaces resemble those used by 
large Cu smelters. The larger ones have a capacity of 200 tons/day and the 
smaller ones are about half that size. The furnaces are lined with firebrick. 
Using ore containing approx. 10% Ni, the matte produced, consisting largely 
of Ni and Fe sulphides, is approx. 40% Ni matte. This is transferred to a 
converter which yields a product of practicaliy pure Ni sulphide containing about 
70% Ni. This is ground and roasted for conversion into cube Ni. Proper mani- 
pulation of the slag is required to permit a thorough separation of slag and 
matte. Supplementary processes consist in the recovery of Co and the Pt metals. 
Much of the Pt group is found in the furnace accretions and bottoms. The 
residues containing the Pt group are fluxed, concentrated into speiss by means 
of the D’Hennion process. This is further concentrated by sulphurizing and 
the precious metais separated by wet methods. Electro-refining gradually is re- 
placing the production of Ni cubes for by the electrolytic method the purest 
metal is obtained and all valuable by-products are recovered. HBG (2a) 


Downtge. Metal Industry, 


Form of Lead in Slags of Lead Blast Furnace. A. E. Gur’ev. Non-Ferrous 
Metals, Vol. 9, No. 1, 1935, pages 116-127. In Russian. Method for deter- 
mination of the form of Pb in Pb slags proposed by Oldright and Miller (Bureau 
of Mines, Report No. 2954) is critically investigated. Ammonium acetate solu- 
tion was used either slightly acid, according to Alexander’s method, or slightly 
alkaline. Instead of natural galena, synthetic PbS was used. Acid solution dis- 
solves PbS faster than alkaline and natural galena has a lower solubility than 
artificial PbS. Pb is extracted from Pb silicates relatively completely using am- 
monium acetate under the conditions recommended by Oldright. A cold acid solu- 
tion of NHsCeHs02 in 1 hour extracts silicate Pb and free oxide Pb. Accurate 
determination of Pb is difficult because in furnace slags Pb content is low and 
Pb is present in numerous compounds having different properties. Author dis- 
agrees with Oldright’s statement that ammonium acetate solution does not de- 
compose Pb silicates and Pb ferrates and that FeCls solution does not extract 
Pb lead from Pb silicates. An improved scheme for Pb determination in slags 
is proposed. (2a) 


Magnesium, a Mineral Treasure of Austria (Um das 
schatz Osterreichs). Montanistische Rundschau, Vol. 27, Feb. 16, 1935, 2 
pages. Austrian magnesite and dolomite have long been important raw materials 
in the manufacture of refractories. Lately attempts have been made to develop 
new outlet, by utilizing these ores in the production of metallic Mg. I. G. 
Farbengesellschaft has started an experimental plant at Bitterfeld, using crude 
magnesite from Tirol, and dsterreichisch-Amerikanische Magnesit A.-G. has 
built a similar plant at Radenthein. BHS (2a) 


Magnesium, einen Berg- 


Degtyarka Experimental Plant and Melting in the Suspended State. G. Ya. 
LeyserowitcH. Non-Ferrous Metals, Vol. 9, No. 1, 1935, pages 94-116, 
In Russian. Advantages connected with melting of sulphide ores the particles of 
which are suspended in air led to the design of a plant utilizing this principle. 
A detailed description is given of the structural and operating features. (2a) 
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Bismuth in Copper: Its Effects, Determination, and Some Experiments in Its 
Gaseous Elimination. C. O. Bannister & W. M. Doyte. Bulletin Instity. 
tion of Mining & Metallurgy No. 363, Dec. 1934, 34 pages. The literature 
on effect of Bi on Cu is reviewed. For Cu to be used in the completely de- 
oxidized state, Bi should be less than 0.002%; for Cu containing 0.01% 0. 
0.003% Bi may be present; for Cu containing 0.08% 0, 0.005% Bi shoula 
not be exceeded. Methods for determination of small amounts of Bi are fe- 
viewed. A recommended method is described. Bi was eliminated from Cu by 
heating in He, Ne or coal gas. The effect of time and temperature on thy : 


reac- 

tion is shown graphically. Sb is unaffected. AHE (2a) 
Production of Manganese by Direct Reduction. Z. I. Nexkrassov. Domes 
No. 11-12, 1934, pages 56-60. In Russion. In laboratory experiments, Mp 


was reduced in solid state by He, solid C or their mixtures. Reduction greatly 
increases when Fe sponge is added to the mixture to be reduced. An oxidizing 
atmosphere greatly lowers the yield. No € analysis of the final products is given, 

(2a) 


Smelting 54 Tons of Bolivian Concentrates for Tin. H. K. 
G. K. MarKkarov. WNon-Ferrous Metals, Vol. 9, No. 1, 
131. In Russian. Results of 
given. 


Muratcn & 
1935, pages 128- 
small crucible smelting of these concentrates are 


(2a) 
2b. Ferrous : 

The Physical Chemical Basis for the Mixing of tron Ores in the Blast Furnace 
Charge. Part 1! (Die Physikalisch-chemischen Grundlagen der Méller von 
Eisenerzen. Teil 1). J. KuArpinc. Archiv fiir das Eisenhiitt sen, 
Vol. 8, Jan. 1935, pages 277-280. Intercombination of the refractory oxi the 
gangue sets free the Fe oxide. The most favorable ratio of CaO an Oe is 
2Ca0:1S8i02. In Ca orthosilicate the CaO and SiOe are bound so firm! the 
reduction of Fe oxide to metallic Fe at 800°, 900°, and 1000°C, j hin- 
dered. From the decomposition curves given it is possible to draw cor as 
to the binary diagram CaO-Si0e and the ternary diagram Ca0-Si0e-Fe0. 2b) 

Reducibility of Sinter Made of Krivoi Rog Iron Ores. A. N. Pox TNEV 
& M. S. GoncHareEvsk!1. Domez, No. 11-12, 1934, pages 4 In 
Russian. He reduction of sinter made from Krivoi Rog ore was mor ‘ible 
than the original ore, independent of the FeO and SiOe content of ter, 

(2b) 

Gas Distribution in Furnace Receives More Attention. Steel, Vol. 9! 7, 
1935, pages 174, 288-289. Reviews blast-furnace progress in 1934. (2b) 

Blast Furnace Practice in 1934. H. T. Ruporr. Blast Furnace Steel 
Plant, Vol. 23, Jan. 1935, pages 31-32, 40. Improvements during past 
year were confined chiefly to equipment. Life of furnace lining has n in- 
creased, but there is a question as to whether this is due to better ity of 
refractory or to slow-blowing practice. Many installations of the omatie 


Refractory-filled nose tuyere and heavy nosed high- 
conductivity tuyere found increased use. Other developments are stove blow-off 
mufflers, gage rod gas seals, automatic ore bridge alinement, corrugated cinder 
pots, and firing of boilers with both blast-furnace gas and powdered coal. Con- 
sensus of opinion indicates that furnace of 700-800 tons capacity will be the 
prevailing type. MS (2b) 


mud gun have been made. 


Clay Gun Stops fron Notch Under Full Blast Pressure. Steel, Vol. 95, Dee. 
24, 1934, pages 39-40. Various improvements in the automatic clay gun intro- 
duced in 1917 by Edgar E. Brosius are outlined. Latest type is a 2-motor gun 
with a single clay barrel, having a capacity of 9 ft. MS (2b) 


Direct Production of Steel (La Fabrication de l’Acier direct). L. Basset. 
Usine, Vol. 44, Jan. 31, 1935, page 31. A process is outlined for producing 
direct steel by burning only the quantity of C necessary for reduction, and by 
heating the ore with a flame which supplies heat without recarburizing the metal. 
A 300 ton, externally heated, rotating furnace is described. A slag more refrac- 
tory than the metal and of the following suggested composition must be applied: 
22% SiOz, 8% AlsOs, 65% CaO; this is similar to Portland cement. 1 ton 
of steel requires 1400 kg. ore and 1400 kg. lime; the slag is a cement with 
not moré than 1% Fe. The large amount of Ca permits almost complete de- 
sulphurization, 0.0008% instead of 0.05% as usual. (The editor remarks that, 
although this process was first described in detail in 1923, no practical application 
was ever made because of many practical difficulties). Ha (2b) 


Deposition of Carbon in Blast Furnace Bricks (Nagra iakttagelser av kolutfallning 
i masungnstegel). P. J. Hotmguist. Jernkontorets Annaler, Vol. 118, 
Nov. 1934, pages 519-530. C deposition had caused severe destruction of bricks 
from a furnace in Svarté, Sweden, in the levels 4.1-8.1 meters from the top; 


rebuilding of the shaft was necessary after 3-1/2 years operation. The C was 
in the form of small rounded aggregates, similar to the spherolites. Fractures oe 
produced by sudden exparsion of these highly compressed aggregates. The origina 


bricks contained C inclusions in chamotte grains. Fe oxide particles also - 
present and it appeared probable that C was formed by the catalytic action 0 


Fe on the gases. Hence a large percentage of Fe203 in the bond is tes 
avoided. HCD (2b) 
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3. MELTING, 

The F ry of Ford Motor Company at Dagenham. Vincent C. FAULKNER 
& J. N RNS. Foundry Trade Journal, Vol. 51, Oct. 18, 1934, pages 
235-240 . 25, 1934, pages 255-259. Discussion, Nov. 1, 1934, pages 277- 
280. Paper read before the London branch of the Institute of British Foundrymen. 
The Ford dry at Dagenham is described. This foundry, in the authors’ opinion, 
represent outstanding example of a manufacturing unit lending itself to in- 
tensive ti ical control. Should defective castings occur of any one type, the 
cause ca traced to the source with a minimum of expenditure of time and 
trouble. ler the conditions, it is usually possible to stop production, find the 
cause and to resume operations within 45 min. The paper is illustrated with a 
number of photographs. AIK (3) 


Equilibrium between Metals and Slags in Liquid State (Uber Gleichgewichte 
zwischen Metallen und Schlacken im fliissigen Zustand). W. Krincs. Zeitschrift 
fiir Metallkunde, Vol. 26, Nov. 1934, pages 247-249. With discussion. The 
applicability of the law of mass action to metal-slag equilibria in the liquid state 
is discussed with special reference to the systems: Fe-Mn-0, Fe-Ni-0, Si-Mn-0, 
Fe-Si-0, Fe-P-0, Mn-P-0 and Cu-P-0. The molecular state of the reacting phases 
is deduced in a number of instances. In discussion, Sauerwald added that he had 
shown good agreement with the law of mass action through activity measurements in 
the system Ag-Cl-Pb. 8 references. FNR (3) 


G. L. CRAIG, SECTION EDITOR 


Replacement of Cobalt with Nickel in Pressed Hard Alloys. V. I. TreryaKov 
&N. D. Tirov. Rare Metals, Vol. 3, No. 1, 1935, pages 24-26. In Russian. 
Tungsten carbide powder is mixed with Zn dust in a small amount of aqua 
ammonia contained in a heated vessel provided with a stirrer. Boiling am- 
monlacal solution of Ni salt is added. Carbide particles coated with the 
deposited Ni are washed, dried and pressed. On sintering directly between C 
oe carburization occurs forming a brittle case on the outside of the 
~~ tg ere Placing them into carbon boats covered with magnesia lids 
regen, prevented the trouble. Alloy containing 8% Ni had 89 Rockwell 
e ness and considerable toughness. ‘Wear tests showed resistance to abrasion 
qual to the usual W carbide alloys. (3a) 
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FALLS SPECIAL PATTERN 
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1. Eliminate “top or liquid” shrinkage. 
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2. Cast heavy and light sections without 


checking or shrinking. 


3. Give patterns and matchplates exceptional 
detail because of its increased fluidity. 


4. Reduce “hand labor” necessary for finish- 
ing the castings. 


Once used it becomes Standard Practice 


Remember the Casting Can Be No Better 
Than the Pattern from Which It Is Made 
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REFINING AND CASTING 


Effect of Melting Conditions on the Running Quality of Aluminum Cast in 
Sand Molds. A. I, Krynirsxy & C. M. Sarcer, Jr. Bureau of Standards, 
Journal of Research, Vol. 13, Oct. 1934, pages 579-588. The effect of maxi 
mum heating temperature on the running quality of liquid metal has _ been 
studied for 2 grades of Al and an Al-8% Cu alloy. The running quality was 
measured in terms of the length of a spiral casting obtained by pouring the metal 
under carefully controlled conditions. The effect of various treatments of the 
metal was also investigated. It was found that the relation between the length 
of spiral and the pouring temperature is linear. The running quality of the metals 
which had been heated to a maximum temperature of 850° C. was in all cases 
less than when the metal had been heated to 750° C. ‘Pure Al, 99.8%, was 
found to have markedly higher running qualities than the commercial 99.2% Al. 
The running quality of the Al-8% Cu alloy was not much different from that of 
commercial Al. WAT (3a) 


Manganese Bronze and Brass. Westey Lampert. Foundry Trade Journal, 
London, Vol. 51, Dec. 13, 1934, pages 369-372. ‘Paper read before joint meeting 
of London Section of Institute of Metals and London branch of Institute of British 
foundrymen. Characteristics of cast alloys of the a, B and a-B phases, etc., are 
discussed. AIK (3a) 


Melting and Casting of Special Brasses (Zum Schmelzen und Giessen von 
Sondermessingen). W. E. HerrmMann. Grtesserei, Vol. 22, Feb. 1, 1935, pages 
52-55. Special brasses are defined as particularly hard and corrosion resistant 
alloys which contain, besides Cu and Zn, usually 1-3% Mn, Fe, Ni, Al and 
(sometimes) Sn. The usual composition is 55-57% Cu, 38-33% Zn, the re- 
mainder being additions. Care must be taken that formation of ‘y-crystal is 
avoided as the alloy is then very brittle. To obtain highest strength a 100% 
B-structure should be obtained which exists in the Zn range of 46-50%. To 
replace Zn by other metals the following equivalents must be considered: Al:Zn 
= 6:1, Sn:Zn = 2:1, Ni:Zn = 1.2:1, Fe:Zn = 0.9:1, Mn:Zn=—0.5:1. If the 
critical point of 50% Zn is exceeded, part of Zn must be replaced by Cu if the 
special addition cannot be changed. Proper melting and sequence of additions are 
important, the points to be taken into account and pouring and molding pro- 
cedures are discussed. Pouring temperatures lie between 1000°-1100° C. Ha(3a) 


Non-Ferrous Practice. C. A. Howe. Foundry Trade Journal, London, 
Vol. 51, Nov. 29, 1934, pages 337-339. Paper was read before the Junior sec- 
tion of the Lancashire branch of the Institute of British Foundrymen. Sand 
preparation, cores, gunmetal, brass and brazing metals, Mn bronze, phosphor bronze, 
Al bronze, German silver, Ni, Monel metal and white metal are discussed. AIK (3a) 
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Reworking of Copper Scrap (Zur Umarbeitung von Kupferabfallen). Werner 
FROHLICH. Chemiker-Zeitung, Vol. 58, Nov. 14, 1934, pages 920-921. Pure 
Cu can be judged by its color, but it is best to remelt Cu from unknown sources 


before using. If Cu wire is used for making castings it should be deoxidized with 
phosphor Cu or Mn-Cu. Thin wire should be pressed into bundles to reduce 
oxidatio! Sheet scrap should also be pressed and the oil burned off. Cu_ seg- 


ments may contain Si. This should be removed by oxidation by heating to 
1200° C. and adding Cu scale, then deoxidizing with phosphor Cu. Al can be 
removed in the same way. CEM (3a) 


Blast Furnace Smelting of Tin Residues. C. C. Downie. Metal Industry, 
London, Vol. 45, Aug. 10, 1934, pages 123-124, 137. The recovery of Sn from 
waste material is much more complicated than the extraction of this metal from the 
ore because of the presence of variable amounts of Sn, Pb, and Sb, unless great 
care is exercised, a large amount of the metal is lost in slag, skimmings, ete. 
Skilled smelters are necessary. The sources of raw material are mentioned and the 
approx. analyses of a number of drosses are given. Residues are frequently 
briquetted by mixing with cement containing sufficient sand to act as a_ binder. 
It is mixed as a slurry, allowed to dry, broken up with picks and charged into 
a blast furnace. Fe slag is added as a flux with a small percentage of white 
metal or material rich in As. The Fe content is very important and accurate 
fluxing is necessary in order to liberate the Sn oxide. The first charges of a blast 
furnace are rich in Pb and, after the furnace is going properly, charges successively 
richer in Sn are added. A mixture of foundry and gas-coke gives the best results. 
Sometimes Pb dross is added to increase oxidation. If the slag is too basic, the 
Sn acts as an acid and enters the slag; while if it is too acid, Sn silicate is 
formed. The usual products obtained by this process are a Sn-Pb alloy, white 
metal, slag and fume. The Al methods are used to remove Sb. While this method 
is costly, it acts as a short cut. Water causes the evolution of hydrogen 
arsenide and so must not be present. Different methods are used in tapping. 
Furnace accretions are avoided by working Pb drosses containing little Sn after the 
Sn-rich drosses have been consumed. Antimonial charges cut the bed most 
cleanly but sometimes the bed is heavily corroded in this manner. Fireclay 
linings will not withstand this corrosion as well as magnesite and chromite but 
the latter are more expensive. HBG (3a) 


Operations at the Lead Plant of the U. S. Metals Refining Co. Ricuarp P. 
E. Hermsporr. Mining & Metallurgy, Vol. 15, Dee. 1934, pages 477-480. 
Deseribes the plant of the United States Metals Refining Co., Carteret, N. J. 

VSP (3a) 


Advanced Die Design Extends Field of Die-Casting. Cuas. O. Hers. Ma- 
chinery, N. Y., Vol. 41, Feb. 1935, pages 329-334. Better steels have made 
possible application of die-casting to many parts of intricate forms. Design, casting 
methods aad materials used are discussed briefly and examples shown. Ha (3a) 


Extraction and Recovery of Palladium. C. C. Downes. IJndustrial Chemist, 


Vol. 10, Sept. 1934, pages 355-356. The recovery of Pd as a by-product from 
the electrolysis of Ag is described. RAW (3a) 
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The Aluminum Foundry (La Fonderia d’Alluminio). Carto Pawnsegr. Ulrieo 
Hoepli, Milan, 1934. Paper 6% x 9% inches, 582 pages. (Price 65 lira 

As the author explains in the preface, this book does not pretend to give the 
practical ‘‘shop kinks’’ of an aluminum foundry; rather the author presumes 4 
knowledge of the practical side of the art, and discusses in detail its theoretical 
basis. Part 1 (288 pages) covers the pertinent alloy systems, the physica} prop- 
erties of the metal and its alloys and the effect of temperature thereon, the mejt- 
ing and solidification processes, and the physical testing and metallographic 
control of foundry alloys. The second part gives a very good discussion of the 
composition, method of preparation and properties of the various aluminum casting 
alloys commonly used, particularly in Europe, and of aluminum bronze. The 
third part briefly discusses melting furnaces and technique, fluxing, degasification 
and the characteristics of foundry sands. The last section discusses the factors in. 
volved in the choice of a suitable alloy and casting process, and includes a genera) 
description and comparison of the processes of sand casting and permanent mold 
casting, and the finishing of castings. 

This is probably the most complete discussion of the aluminum casting art, 
from the metallurgical standpoint, that has been published anywhere in the world. 
The numerous photo-micrographs and other illustrations are very well chosen and 
are exceptionally well reproduced on high quality paper. The whole book gives 
the impression of a high technical ability and thorough knowledge of the field. 
combined with a careful attention to detail, and commendable accuracy. Any 
metallurgist interested in aluminum casting and conversant with Italian will fing 
this book very interesting and valuable. Francis C. Frary (3a) -§. 


Melting Control Reduces Losses. N. K. B. Patcu. Foundry, Vol. 63, Jan, 
1935, pages 22-23, 56. Proper melting in non-ferrous foundries is important 
as molding, core making or any other step in making castings. The essential 
steps that require experienced control in production of good castings are: (1) 
metal melting; (2) molding and core making; (3) gating the mold to insure proper 
flow of metal; (4) provisions for feeding casting during solidification by providing 
necessary risers; and (5) pouring metal at proper temperature. Melting control 
will increase the efficiency of melting and reduce defectives. VSP (3a) 


Determination of Castability of Aluminum Alloys (Ein Beitrag Zur Bestimmung 
der Giessbarkeit an Aluminium-Legierungen). A. von ZEERLEDER & R. IpMany, 
Zeitschrift fiir Metallkunde, Vol. 26, Dec. 1934, pages 271-274 use of 


the spiral casting test of Courty (Revue de Métallurgie, 1931) for termining 
the most favorable conditions of composition, metal temperature, and n tempera- 
ture for the production of sand castings of a maximum soundness and th com- 
bined with a maximum fluidity of the metal, is demonstrated with the 4l-Si 
(0-12%), Anticorodal (Al, 0.6% Mn, 0.6% Mg) with additio: 2 and 
5% Si, and Anticorodal with 2% Si and 0-2% Sb. YR (3a) 


3b. Ferrous 








Cc. H. HERTY, SECTION EDITOR 

Carbon Loss and Pick-up in the Cupola. H. H. LAnGeEsecs us & 
Alloys, Vol. 6. Feb. 1935, pages 31-34, 38. A correlated abstr slated 
by James T. MacKenzie. Summary of data available shows that ft ere is 
a relation between C content of charge and melt this relation is not Coke 
tends to carburize in proportion to amount of surface exposed, CO rate 
of burning and inversely proportional to ash. Volume and velocity of appear 
to have no definite relation to carburization though high velocities a to be 
useful in obtaining low C values. LC (3b) 

Oxide Impurities in Steel (Uber oxydische Beimengungen im Stab! F RIED- 
ricH KOrser. Zeitschrift fiir Metallkunde, Vol. 26, Nov nages 
941-244. This brief summary of the results of an extensive investig of the 
equilibria between Fe-FeO saturated solution and various slags and idizing 
agents presents graphically the following data: (1) the solubility of 2 in Fe 

O2 x 100 
as a function of temperature (a linear dependence from Feo 0.22 at 
Oe x 100 
1525° C. to - 0.8 at 2000° €C); (2) the Oe content Fe as a 
FeO 

function of the FeO content of FeO-Mn0-Si0e and Fe0-Ca0-SiO. slag: linear 
dependence from 0% @2 at 0% FeO in the slag to 0.11% 02 at 52% FeO in 


the slag, the two slags giving identical values); (3) the 02 content of Fe as 4 
function of the Mn content of the Fe and the temperature; (4) the ©: content 
of Fe as a function of the Si content of the Fe and the temperature; and (9) 


the Oe content of Fe as a function of the Mn +- Si content of the Fe at ee 
FNR (3b) 


Refractory Materials for Blast Furnaces. Atrrep B. Searce. Blast I urnace 
& Steel Plant, Vol. 22. Sept. 1934, pages 540-541; Oct. 1934, pages 600- 
601; Nov. 1934, pages 660-661. From Metallurgia, Jan. 1934, page 5° See 
Metals & Alloys, Vol. 6, Jan. 1935, page MA 4. MS (3b) 


Properties of Gray Cast Iron as Affected by Casting Conditions. C. M. Sa® 
cer, Jr. & E. J. Ast. Bureau of Standards Journal of Research, 
Vol. 13, Oct. 1934, pages 573-577. A report of a preliminary investigation to 
determine the effect of maximum heating temperatures on the physical properties 
of different types of cast Fe. The methods and results obtained on 3 types of 


st Fe are given. See also Metals & Alloys, Vol. 5, July 1934, page MA 318. 
cast Fe are given. See also Metals & Alloys, Vol. 5 y WAT. (3b) 


Finishing the Heat of Steel. Pts. XXVII, XXVIII, XXIX. J. H. Havers 
Blast Furnace & Steel Plant, Vol. 22, Dec. 1934, pages 699-701; Vol. 23, 
Jan. 1935, pages 67-68; Feb. 1935, pages 124-125. XXVII. Discusses effect 
of ingot size on percentage of segregation, location of richest segregates in ingots 
and effect of mold thickness on ingot structure. Includes results of author’s 
investigations. XXVIII. Deals with crystallization and amount and competi 
of non-metallic inclusions in ingots. Tabulates results of analyses by read 
investigators. XXIX. Deals with the crystalline structure of ingots. MS ( 
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Estimating 0. H. Slag Composition. I. N. Gorr. Blast Furnace & Steel 
Plant, Vol. 22, Nov. 1934, pages 640-641, 656; Dec. 1934, pages 693-694. 
Knowledge of the FeO, FesOs, and MnO content of open-hearth slags will give 
the metallurgist sufficient information about his slag composition for the proper 
gorking and finishing of his heat. These constituents can be determined easily, 
accurately, and rapidly by titration methods. FeO is determined by titration 
with KMn0,. Fes0z is calculated from the total Fe, which is determined by 
titration with either KMn0, or K2Cr20;, after reduction of ferric ions to ferrous by 
GiClo. KeCr20; is preferable. Arsenite titration method on a small aliquot sample 
is used for MnO. As a good relationship between sp.gr. and composition of slag 
was found, amount of these oxides can be estimated in a still shorter time by a 
single determination of the sp.gr. of an 80-mesh powdered slag sample. Gives de- 
tails of the methods of making these determinations and comments on their accu- 
Suggests that balance of slag composition can be estimated by referring to 


cn MS (3b) 


prepared charts. 


Centrifugal Casting (La Centrifugation). A. Guépras. Revue de Fonderic 
Moderne, Vol. 29, Jan. 25, 1935, pages 18-23. A historical sketch of the 
development of centrifugal casting is given and the processes used at present, 
materials for the rotating molds, and advantages and properties of the cast pipes 
are discussed. Ha (3b) 


The Physical Chemistry of Steel Making. Extended Abstract of Final Reports 
to the Metallurgical Advisory Board. S. Epstein. Metals & Alloys, Vol. 6 
Mar. 1935, pages 71-77. 19 references, Briefly summarizes the work of C. H 
flerty, Jr. and his associates in various aspects of physical chemistry of steel 
making including FeO control in basic open-hearth process. purpose of slag control, 
deoxidation of steel, Mn/Si ratio, determination of inclusion content, grain size 
and aging and cause of fime grain. WLC (3b) 


Notes on the Basic Open-Hearth Process; A Consideration of Slags. J. M. 
Fercuson. Jron & Coal Trades Review, Vol. 130, Jan. 18, 1935, pages 
130-131; Jan. 25, 1935, pages 170-172. Conducting of refining actions in the 
basic open-hearth process were studied. Conditions necessary for effective bath 
contro! require finishing slags of a tribasic order with reference to the acidic oxides 


whieh they contain; such control is increased by high bath temperatures. Control 
by the operator is opposed by the effects of ‘‘gas oxidation’’ which occurs to an 
extent d ling on prevailing conditions of slag basicity and bath temperature; 
the gas lation losses increase with slag acidity and low bath temperatures. 
Maximun elimination can be secured only if the basicity of the slag is high; 
the S c t of a bath indicates, therefore, usually that refining action has been 
correctly rolied and that the basic conditions of the bath are good. Ha (3b) 


Nicke! ought tron, A New Product. E. F. Cone. Jron Age, Vol. 135, 


Jan. 24 ‘35, pages 22-24. Discusses the cycle of operations in the manufac- 
ture of Ni wrought Fe at the A. M. Byers Co. plant by the Aston process. To 
produce tie Ni-Fe, Ni is added to molten Fe in amount necessary to give desired 
composit Wrought Fe containing up to 5% Ni is possible, but for most 
practical oses 3% or under is most satisfactory. Gives chemical analysis of a 
Ni wroug!) Fe. Feature of Ni wrought Fe is that its properties can be enhanced 
by heat tment. Includes data on relative fatigue properties of low-Mn steel, 
wrought and Ni wrought Fe. There are many possible uses for Ni wrought 
Fe. Prir | use so far is for sucker rods in oil industry. VSP (3b) 


Correct Determination of the Value of the Material of Castings (Die richtige 
Ermittlun des Stoffwertes von Metaligussteilen). Ertcue Becxer. Die 


Gtessere’ Vol. 22, Jan. 4, 1935, pages 3-6. The importance of correct deter- 
mination material in a easting and the influence of it on the evaluation of 
serap ar termination of factory costs is pointed out. Ha (3b) 

Difficul' of measuring the Temperature of Molten Steel. R. S. Wuipp e. 
Engineering, Vol. 138, Nov. 16, 1934, pages 541-542. From paper read before 


Sub-sect i AG of the British Association for the Advancement of Science, 
Aberdeen, pt. 6, 1934. LFM (3b) 


Making Quality Steels. Emit GatrHmMann. Blast Furnace & Steel Plant, 
Vol. 23, Jan. 1935, page 73; Feb. 1935, pages 137-139. Emphasizes importance 
of process inspection in tonnage production of quality steels. Big-end-up molds 
are necessary for the production of quality steels, but have not heretofore been 
im universal! use for all grades of steel because suitable stripping and handling 
means were not available. Today there is available new apparatus whereby it is 


possible to produce and strip big-end-up ingots of rimming, semi-killed and 
fully-killed steels with the same basic equipment heretofore used in big-end-down 
production. MS (3b) 


Influence of Treatment of Melts by Slags High in Ferrous Oxide and Acidic 
Slags Low in Ferrous Oxide on Crystallization and Mechanical Properties of Gray 
Cast Iron (Einfluss der Schmelzbehandiung durch eisenoxydul-reiche und saure 
oxydularme Schlacken auf die Kristallisation und die mechanischen Eigenschaften 
von grauem Gusseisen). P. BarpenHEever & A. REINHARDT. Giesserei, Vol. 
22, Feb. 1, 1935, pages 45-52. See Metals & Alloys, Vol. 5, Aug. 1934, 
page MA 385, Ha (3b) 


Foundry Methods from an Engineer’s Point of View. F. Wittrams. Foundry 
Trade Journal, Londen, Vol. 61, Nov. 29, 1934, pages 341-343. Paper read 
before joint meeting of Sheffield and East Midlands of the Institute of British 
Foundrymen. Drawn castings, hydraulic eastings, making segmental castings, core 
stroking, ete., are discussed. AIK (3b) 


Experiences in the Manufacture of High Grade and Alloy Cast trons. P. A. 
pny Foundry Trade Journal, London, Vol. 51, Dec. 6, 1934, pages 
- instit Paper read before Joint meeting of London and East Midlands branches 
in ute of British Foundrymen. Cupola conditions, feeding low-carbon irons, 
troduction of alloys, casting austenitic cast irons etc. are discussed. AIK (3b) 


ee of an Open-Hearth Heat. L. H. Newson. Blast Furnace & 
eel Plant, Vol. 22, Dec. 1934, pages 687-688, 698; Vol. 23, Feb. 1935, 
—s 126-128, 136, 150. Discusses chemical reactions taking place in an 

nary basic open-hearth heat. States the sources of oxygen and explains the 


Manner in which C, Mn, Si, P, and S are oxidized and eliminated. MS (3b) 
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Ingot ‘“B” showed six inches more solid 
steel in both hot top head and sinkhead. 
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reduces heads 


by 50% 


Castings are structurally more perfect. 

Cavities and Porosities are reduced or eliminated, 
Scrap heads and runners reduced considerably. 
Unnecessary additional feeding of heads reduced. 
Better fluidity of the molten metal during cooling. 
Results in better feeding and thus prevents waste. 
Guaranteed not to affect quality of melt. 
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4. WORKING 


Practical Metallurgy, Second Part: Forming without Cutting (Praktische Metall- 
kunde, Zweiter Teil: Spanlose Formung). G. Sacus. Julius Springer Verlag, 
Berlin, 1934. Cloth, 634 x 10 inches, 238 pages. Price 18.50 RM. 

This second volume of ‘‘Praktische Metallkunde’’ is an outline of the principles 
and practice of metal forming. Three fourths of the book is devoted to the 
physical metallurgy of cold working, hot working, and annealing, to the mechanics 
of deformation, and to the measurement and relief of internal stresses. The last 
fourth of the book discusses the forming operations: the general principles of the 
machines used, the operating conditions, the foree requirements, the stress dis- 
tributions encountered, the materials used, the more common types of failures en 
countered, and the metallurgical characteristics of the final products. The methods 
covered are extrusion, forging. stamping, upsetting, rolling, reeling, spinning, wire 
drawing, tube drawing, and deep drawing. 

Sachs spans in this one small book the whole distance 
crystallography of deformation in single crystals, 
practice, so the discussion of each subject is necessarily limited to a few pages 
on general principles. But the result is not a weak or disjointed treatment. It 
is a connected account of the metallurgical and mechanical studies upon which 
has been built the highly developed art of today. As is usually the case with 
Sachs’ books, there are a tremendous number of journal references (an average of 
about eight per page throughout the book), and the German is in his simple 
direct style that is about as easy to read as German can be made. As an intro- 
duction to the field and a guide to further reading, the book is probably without 
an equal; but for those already active in the field, or those interested in details, 
it is disappointingly brief—amountinz, in fact, to scarcely more than an excellent 
bibliography welded together by well considered summary statements. 

C. S. Barrett (4) -B- 


from pure science (the 
for example) to modern plant 


4a. Rolling 


RICHARD RIMBACH, SECTION EDITOR 


Manufacture and Some Uses of Nickel-Clad Steel. 
Tron Age, Vol. 135, Jan. 24, 1935, pages 14-17. Usual proportion of thick- 
ness of Ni to steel in eclAd plate is 1 to 9, although cladding may range from 
5% Ni on heavy plates to 4%. Sand blasting is an important procedure. Two 
pairs of plates are rolled together, that is, two steel plates and two Ni plates, 
the steel plates being on the outside with parting compound between Ni plates. 
Projecting ends of steel plates are electrically welded together. Plates are heated 
and rolled at temperature of 2300° F. ‘There are numerous uses for Ni-clad 
steel. VSP (4a) 


Herspert R. SIrMonps. 


Large Expenditures Made for Wide Strip Mills. Steel, Vol. 96, Jan. 7, 1935, 
pages 167-168, 285-286. Reviews developments in rolling-mills during 1934, 
with chief attention to construction activities MS (4a) 


Counter for Reversing Cold Strip Mill Indicates Number of Wraps on Reel. F. 


Mouter. Steel, Vol. 95, Dee. 3, 1934, page 40. Gives schematic diagram 
of an electrical indicator, incorporating Selsyn devices. MS (4a) 

Lubrication of Rolling Mill Gear Units. Tuomas Hottoway. Jron Age, 
Vol. 133, Feb. 1, 1934, pages 21, 78. Abstract of portion of paper read be- 
fore the Association of Iron and Steel Electrical Engineers at Pittsburgh. First 
part of paper ‘‘Rolling mill reduction gears units’’ was published in Jron Age, 
Jan. 25, 1934, pages 26-28. Discusses the lubrication of rolling mill reduction 
gear units. For units with moderate pressures the splash and flood system is 


practical. Drives with gears under heavy pressures should be designed for splash for 
the gears and ring oil from separate reservoirs for the bearings. Where gear units 
are in close proximity and service conditions similar one central system is satis- 
factory. Anti-friction bearings are preferred because heavier lubricants may be used. 

VSP (4a) 


Reversing Drives for Blooming Mills. 
lant, Vol. 22, July 1934, pages 
1934, pages 515-519; Oct. 1934, pages 572-576: 
Dec. 1934, pages 689-692, 697: Vol. 23, Jan. 
brochure prepared for publication in the U.S.S.R. Discusses electric driving of 
blooming-mills. Points out some important differences between American and 
European practice. MS (4a) 


Gorpon Fox. 
383-388: Aug. 


Blast Furnace & Steel 
1934, pages 445-448; Sept. 
Nov. 1934, pages 629-632; 
1935, pages 63-65. From a 


High Speed Features New Sheet Roughing Mill. 
20, 1934, pages 22-24, 76. Describes a new three-high roughing unit to be 
erected at Jamshedpur, India for the Tata Iron & Steel Co. Special feature 
of the unit. is its speed. It employs mechanized mill tables operating in con- 
nection with continuous furnaces and it is electrically controlled. Mill is de- 
signed to rough 12 in. width sheet bars in 5 passes to No. 15 or 16 gage in 
about 14 sec. minimum. Considers also the development of sheet rolling by 
the Tata Iron & Steel Co. VSP (4a) 


Iron Age, Vol. 134, Dec. 


Evolution of the 12-High Cold-Rolling Mill. 
Vol. 130, Jan. 25, 1935, pages 165-166. The problem of improving the quality 
of the product when manufacturing large quantities as applied particularly for 
thin sheets is discussed and it is shown how the development of a 12-high mill 
with a working roll of very small diam. and 5 large backing rolls solves the 
problem of slip reduction and lower power requirements. Fe and Ni sheets of 


Iron & Coal Trades Review, 


0.0004” (0.01 mm.) and Cu sheets of 0.00031" (0.008 mm.) were obtained 
without difficulty with a working roll of 0.4 (10 mm.) diam. Operating results 
are given in detail. Ha (4a) 


MA 182 


bo 


10 


Flow Hardening in Cold Rolling. W. Trinxs. Blast Furnace & Steel 
Plant, Vol. 23, Feb. 1935, page 139. For the purpose of stimulating dis. 
cussion, summarizes various reasons advanced to explain ability to elongate steel 


enormously by cold rolling without annealing. Among these are improved quality 
of steel; better blooming-mill practice; random orientation of the 


: 4 crystals; 
steel will flow harden only to a certain limit by elongation and, if rolling be 


continued beyond that limit, it hardens no more; steel, once flowing in a pass, ean 
flow a large amount with no more hardening than would occur if it flowed a 
small amount per pass; pulling steel through rolls by means of a reel or a set 
of pinch rolls; use of backward tension; and use of small rolls. Some of these 
are statements of fact, without reasons therefor. MS (4a) 


Refinements in Control Speed Operation of New Billet Chipping Machine. Steel 
Vol. 95, Dee. 3, 1934, 24-26. Describes improved machine developed 
by the Bonnot Co., Canton, 0., for removing surface defects from billets for seam- 
less tubes at a total cost of 40-60 cents per net ton. 
speed steel cutting-tools mounted in a milling-type 
is a handle with 8 contactors which control 
and work carriage. 


pages 


Cleaning is done by high 
head. Principal improvement 
the movements of the cutting head 


MS (4a) 


Developments in the Rolling of Sheets and Strip. 1934. Srepnen 
Iron & Steel Engineer, Vol. 11, Dec. 1934, pages 500-510. 
likely in more rigid specifications of quality, physical characteristics, gage and 
surface. Some economies outside of pure rolling may be achieved. Big prob- 
lem is equipment capable of producing sheet or strip 100” wide. WLC (4a) 


BADLAM. 
Improvements are 


Solving Production Problems With Conveyors. M. J. ANpeRsON. Tech Engineer- 
ing News, Vol. 15, Jan. 1935, pages 128-129, 136. Strip steel sent from rolls 


to annealers and finish on conveyor belts. Coiling of strip after finish roll by 
means of conveyor which twists 90°. WB (4a) 

Manufacture of Full-Finished Steel Sheets. Eric R. Morr. Six Metal 
Industries, Vol. 8, Oct. 1934, pages 565-569. See Metals & A . Vol. 
5, Oct. 1934, page MA 474. AWM (4a) 


4b. Forging & Extruding 





A. W. DEMMLER, SECTION EDITOR 


The Heavy Forge Department of The English Steel Corporation, Li: En- 
gineering, Vol. 139, Feb. 15, 1935, pages 161-164. Describes the e ent of 
the forge department of the corporation organized in 1929 by the con ion of 
the interests Vickers, Ltd., W. G. Armstrong, Whitworth & Co., Ltd., immell 
Laird & Co., Ltd. (4b) 

Forgings Makers Are Meeting Exacting Specifications. Steel, Vo! in. 7, 
1935, pages 152, 269. Reviews progress made in 1934 in the forgi justry. 

Ss (Ab) 


4c. Cold Working, including Shearimeg, 


Punching, Drawing & Stamping 





Metal Spinning—Applications of the Spinning Process and Materials Employed— 
Hand Spinning Operations—Finishing Drawn Parts by Spinning. W. RicHarps. 


Machinery, London, Vol. 45, Jan. 24, 1935, pages 565-569; Jan. 51, 1935, 
pages 601-605. The first article involves the behavior of various metals ir spinning, 
The second involves the finishing of drawn shells by spinning and the equipment 
for trimming and curling. WB (4e) 

Trend in Stampings Toward Larger, Complicated Designs. Steel, Vo! 96, 
Jan. 7. 1935, pages 154, 270. Survey of 1934 developments in the stampings 


industry. MS (4c) 


H. W. GRAHAM, SECTION EDITOR 


Mechanical Treatment of Electro-Deposited Coatings. Engineering, Vol. 13% 
Jan. 25, 1935, page 101. Building-up of metal parts by electro-deposition, 
followed by milling and grinding has been increasing. Ni and Cr deposits are 


most used, although Fe can give a hard deposit. Other metals that may be used 
are Pt-Ir and Pt-Rh, but their high costs prohibit their commercial use. Both 
machines and tools used are carefully selected that any deposit may be rapidly 
and accurately handled. It is important that hardness be tested by one of the 
approved methods before milling the section. Ni, Cr and Fe deposits can be 


machined dry, and use of lubricant is only necessary to preserve cutting edge 
of tool. High cutting speeds have not been successful. Surplus material 4 
removed by grinding. Ta-carbide and Ta tipped tools are best for Ni and Cr, 
respectively. vsP (4d) 
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WITH HIGH SPEED STEEL BITS on 
hand to use for emergencies where your 





regular stock falls down. Turning a bar of 
hard alloy steel, boring out the hub of a 
cast steel crane wheel that had become 
chilled, speeding up ordinary jobs to meet 
delivery promises, salvaging a lot of cast- 
ings that had been accidentally chilled and 
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a few of the tough jobs that CIRCLE C 
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Write for Bulletin No. 301 
describing the Hayes 


Production Bright- 
Annealing Furnace 


Consumes less 








hydrogen 











stampings, coiled wire or strips or any parts of silver, gold, brass, nickel, nickel sil- 
ver and other alloys. 


Type MA—small size production types; temperatures up to 1800°F 


Type LA (as illustrated)—intermediate and heavy production types; temperatures up to 2000°F; hand 
pusher, roller or conveyor loading. 


Type HA—for high temperature annealing up to 2400°F. 


C. 1. HAYES, INC. ¢ &st. 1905 PROVIDENCE, R. I. 


G. HESS L. W. HAYDEN E. F. BURKE J. E. FIGNER F. J. CONDIT L. C. LOSHBOUGH 


Made in a variety of designs and sizes, for bright annealing of jewelry and radio parts, 
( 


Cc. A. HOOKER 
sa Fulton St. 26 So. Fifteenth St. 2281 Scranton Road 6388 Penn Ave. 148 Comeerees. _Ave. 2626 W. Washington Blvd. 202 Forest Ave 
New York, N. Y. Philadelphia, Pa. Cleveland, Ohio Pittsburgh, Pa. Bulf>lo, N. Chicago, Tl. Roval Oak. Mic! 











5. HEAT TREATMENT 


O. E. HARDER, SECTION EDITOR 


Contro! of Scale Formation in Heating Steel. T. B. Becuter. Jron & Steel Heat Treatment of Rainbow's Stay Braces. Horace C. Knerr. / Ange, 
Engineer, Vol. 12, Jan. 1935, pages 26-27. Description of equipment used for Vol. 134, Sept. 27, 1934, pages 30-31. Describes the use of heat tr | steel 
steel wire, screws, stamps and strip. WILL (5) stay braces in place of cable which is new in yachting practice. They are of 

Cr-Ni electric furnace steel, S.A-E. 3240. These rods present a diff heat 

Prevention of Explosions of Nitrous Salt Melts for Heating Metals (Verhinderung 7 treating problem because of their great length slimness, high strength other 
der Explosion von salpeterhaltigen Salzschmeizen zum Vergiiten von Metallen). exacting requirements. To remove internal stresses and refine structur sulting 
W. Becx. Aluminium, Vol. 17, Jan. 1935, pages 3-6. While baths consisting of from hot forging, rods were normalized by heating to 1550-1600° F. after nor- 
saltpeter are widely used in the steel industry for heat-treatment without danger, malizing rods were reheated to 1450-1500° F., held from 20 min. to 1 tir. and 


explosions have occurred when using the same baths for light metals. The actual quenched in oil. Finally tempered for 1 hr. or longer at 750° F. Heat treatment 
eause for such explosions was found not to be due to a reaction between the was done by ‘“‘Metlab’’ in a vertical electric furnace. Test results ran from 
immersed metal and the nitrous melt within the iron bath container, but that 190,000 to 210,000 lb./in.2, with elongation of 13% to 11% in 2 i 

the explosion occurs in the heating space after an abnormal destruction of the VSP (5) 
bath container. The reason is that at a bath temperature of about 650° C. a 

violent reaction between saltpeter and the iron container takes place with strong 


gas development, rapid erosion of the container and sudden penetration of larger 8 Sa Annealing 

amounts of niter into the heating space. Here the gases explode, if they can not 

escape quickly enough through chimneys, with disastrous consequences. A tem- Short Cycle Anneal for Malleable. Gortrrrip Otson. Foundry, Vol. 62, 
perature of 500° C. should never be exceeded in such a bath. At higher tempera- (ct. 1934, pages 49-51, 107. Author believes that short anneal malleable eam 
tures, reactions can also occur as the light metals act almost as catalyzers in the be made as good as regular malleable. There is no longer any doubt as to what 
disintegrations of 0 and N at high temperatures in an enclosed space. Heating happens at certain temperatures and so there should be no doubt as to time fe 


from the outside (gas, oil, electric) should not be permitted, immersed electric quired for annealing. Investigations show that absorption of FesC into solid solu- 
heating elements are safer. A number of explosions and a furnace design with tion requires 3 brs. at 1832° F., 10 hrs. at 1742° F., and 30 hrs, at 1652° F. 


enclosed immersion elements are described. Ha (5) No appreciable amount of precipitation takes place above 1500° F. and maximum 


is reached around 1365° F. Shortening annealing cycle is simply a matter of 
Heat Treatment of Cast Iron. Jonn W. Botton. Foundry, Vol. 62, Aug. 


9 temperature control. To shorten annealing time it must be determined which of 
1934, pages 18-20, 48; Sept. 1934, pages 16-18, 56, 59. Includes a bibliog- 4 periods may be shortened, and how much can the time be reduced. Chemical 
raphy. Heat treatments of gray Fe are undertaken either to relieve internal composition and temperature of Fe are important in determining annealing time. 
stresses or to change structural constitution and modify the physical properties It is also claimed that superheating Fe tends to reduce annealing time. ‘ives 
of metal. Explains structural changes taking place. Gives charts showing reaction an account of workings of an oven which is not in accordance with desired practice 
of Fe at different temperatures, cast Fe cooling curve expansion and contraction ae but with the idea of showing how not to operate oven. Gives useful charts and 
effects and comparative stress-strain diagram of gray Fe at elevated temperatures. tables. VSP (5a) 
Author concludes that: (1) Oil or water quenching gray Fe from above critical : 
temperatures results in increase in hardness. Common quenching range is 1500° Clean Annealing at Motor Wheel Corporation. A. G. Secer. Heat Treating 
to 1550° F. for plain Fe, however strength is impaired and metal is brittle. (2) & Forging, Vol. 21, Jan. 1935, pages 11-12. Steel stampings are annealed = 
On drawing little change, except possible removal of some embrittlement is noted 10 a full-muffle type, continuous, controlled atmosphere furnace. Conveying mechanism 
on draws up to 350° F. Above that point gradual softening and regaining of is of the walking-beam type. Heating zone is 15134 ft. long. Cooling zone is 
strength are noted. (3) Quenching and drawing suitable only with base irons, pref- 25 ft. long and has H20-cooled walls. Time of travel through the furnace ony, of 
erably C under 3%. (4) Highly complicated designs should be avoided. (5) 22 min. Work is heated to 1450°-1600° F. and is discharged at about 400° F. 
Properly quenched and drawn cast Fe has fine silky grain. Reviews experiments Atmosphere is prepared by partial combustion of CaH1o and air. Rated capacity is 
of other investigators. VSP (5) 2160 Ib. of clean annealed stampings/hr. MS (5a) 
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izing Process Perfected for Rails. Joun Brunner. Railway Age, 
Mar. 2, 1935, pages 325-328. Normalizing of rails is considered to 
inated the conditions which give rise to transverse fissures and other 
iefects. Impact resistance of rails decreases rapidly as the temperature 
particularly in rails having hardening properties such as are required 
it specifications. Investigations showed that the failures of rail from 
at low temperature and fatigue failure from repeated stress invariably 
the coarser grain of the interior and then spread to the surface, Re- 
this coarse internal structure was believed to be a cure for this type 


eater The normalizing process was considered best for this purpose because 
it not only refines the structure but also prevents the formation of shatter eracks 
- at a fairly low cost. The process consists of air cooling after leaving the 
rolls until interior is slightly below thermal critical range but above brittle range 
Th rails are reheated in furnace until entirely above thermal critical range and 
removed from the furnace whereupon hardening of both ends Is effected by ait 
quenc! Stress contours are plotted for rail cross-section from data obtained by 
sawing rail into strips parallel to rolling direction. The strips have a cross section 


of diamo 


contracti( 


d shape and are exactly 90° to the accurately planed rail end. The 
yn or elongation of the strips due to compressive or tensile stresses is 
, measure of these stresses. Stress contours are shown for the normalized, 


ae » eooled and hot-bed cooled rails and also for rails that had been in service 
for nber of years. Stress lines in rails in service change and move upward to 
ward beyond the center of the rail head. Normalized rails have practically 
same hardness, 950-260 Brinell, as hot-bed cooled rails. sir quenched ends ca 
he up to 375-400 Brinell. The heat in the rail is used to draw baci 
the after air quench. Increase in ductility and impact resistance has beet 
my normalized rails. WB (5a) 
Spheroidizing Steels. Josep A. Duma. Heat Treating & Forging, Vol. 
” DD 1934, pages 583-585. Procedure for spheroidizing steels is given 
Prelin cold work reduces time of treatment 85%; sorbitizing, 50%; Pb 
au 50%: and liquid hardening, 40% Steels become less easily spher- 
oidi ( inereases from 0.20-0.25% to eutectoid percentage. Resistance of 
eute eels to the treatment can be readily overcome by causing the tem- 
per scillate back and forth through the critical range. Finely laminated 
neat semi-segregated Fes and sorbitic pearlite with emulsified FesC 
_ inute globules under the treatment Coarsely laminated structures 
wit? ely segregated FesC form very large globules. Kourbatoff’s alkaline 
Nal and Murakami’s alkaline KsFe(CN)s« are the most dependable re 
g eveloping spheroidized structures. Spheroidization increases machir 
abi on resistance, and creep, and decreases impact strength. Steel 
sph prior to hardening will give minimum warpage and maximum freedom 
fron g eracks during hardening. Steel exposed to service temperatures of 
iy F. continually will eventually spheroidize MS (5a) 





Hardening, Quenching & Drawing 


Cont is Controlled-Atmosphere Furnace Used to Harden Automobile Valve 
and C! Springs. F. L. Prentiss. Jron Age, Vol. 135, Jan. 31, 1935, 
pages Describes the hardening of high-grade automobile and clutch springs 
and ot echanical springs at plant of Cleveland Wire Spring Co. Valve springs 
are ma mm SAE 6150 (Cr-V) spring steel or Swedish valve spring wire equiva 
lent E 1065. Most clutch springs are made from SAE 1360 C spring steel 
wire irdening furnace is divided into 3 zones each of which is independently 
contr The first zone is for preheating, temp. of about 1400° F., the 
second temp. of 1500° F., and third zone or soaking zone. Time that 
spring kept in furnace varies depending on type of springs. Drawing temp. 
range 600° to 900° F. Springs made of pre-tempered wire are bake- 
temper chamber type furnace. As preventive against rust the springs are 
blued omo furnace. VSP (5b) 

Temper-Hardening Copper Alloys. Maurice Coox. Metal Industry, London, 
Vol. 45, July 27, 1934, pages 83-87; Aug. 3, 1934, pages 101-105; Aug. 10, 
1934, es 134-136. Paper read before the Midland Metallurgical Society in 
Birming! Feb. 13, 1934. The mechanism of aging is discussed. ‘‘Age-harden- 
ing,” wu as a comprehensive expression to indicate changes in properties at 
room temperature or on tempering, after quenching, is deemed unsuitable, and 
“temper-hardening” is suggested. The different theories of ‘“‘age-hardening’’ are 
compared and discussed. Examples are given where hardening is, and is not 
accompanied by precipitation and abnormalities afte commented upon where in- 
creases hardness are not accompanied by increased strength. A list is given 
showing what additions to Cu produce ‘‘temper-hardenable’’ alloys. These are 
grouped into (1) the alloys containing nickel-silicide additions, (2) the Cu-Be 
alloys and (3) Cu alloys with additions of Ni and Al. Reference is made to 
the work of a number of investigators who have studied Cu alloyed with a number 
of these additions. Tables of physical properties of a number of these alloys, 
plotted data, micrographs and a largé bibliography are included. Practical appli- 
cations of these alloys are considered. HBG (5b) 

Heat Treating Steel Castings. Joun D. Knox. Foundry, Vol. 63, Feb. 


1935, pages 22-23, 53; Steel, Vol. 95, Dee. 3, 1934, pages 42, 45. Both C 
and alloy steels show improved physical properties when heat treated by quenching 
and tempering. Compared to annealed steel castings the elastic limit is increased 


about 4 
is also j 
vided fo 
portant. 


before quenching. 


% 


ultimate strength 25% and impact about 100%. Machinability 
mproved. At plant of Bonney-Floyd Co., Columbus, every facility is pro- 
f controlling various steps in process. Thoroughly refined metal is im- 
Cast steel articles must be heated uniformly and at proper temperature 
Finally temperature at which castings are removed from quench- 


ing bath has an important bearing on results. In heat treating smal] bevel gears 
rach end of bore is plugged to draw the center to desired temperature. Increases 
in allowable fiber stress in cast machine parts permits use of heat treated low 
C steel to reduce weight and cost of castings. Includes tables giving physical 
values of plain C cast steel and changes by annealing and heat treating. 
VSP + MS” (5b) 
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e CARBURIZING FURNACES e 








Md 
INCREASED Propuction 


with a smaller furnace and 
lowered their unit cost —” 





Using the Electric Vertical Retort Carburizer 


The Apex Electrical Mfg. Co., Cleve- 
land, Ohio, through the use of a Hevi- 
Duty Vertical Retort Furnace, have re- 
duced their carburizing costs to $.0051 


per lb. 


Additional advantages they have found 
by the use of this furnace are: 


A More Rapid Penetration Rate— 

A More Uniform Case— 

A Better Control of Case Structure— 

Less Grain Growth, Due to Shorter Time 
At Heat— 

Faster Packing and Handling— 

Ease of Quenching— 

Less Floor Space Required— 


Send for Bulletin No. 931. it describes 
the Electric Vertical Retort Carburizer. 


TRADE MARK 
ed 





REG. U. S. PAT. OFF. 


HEAT TREATING FURNACES 
ELECTRIC EXCLUSIVELY 


< ? 








HEVI DUTY ELECTRIC CO. 


MILWAUKEE, WIS. 
4 
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Hardening Intricate Shapes of Tool Steel. Marruew L. Crarkx. Heat 
Treating & Forging, Vol. 20, Dec. 1934, pages 591-592. To harden intricately 
shaped tool-steel containing 0.95-1.1% C€ and 0.20-0.25% V, without distortion, 
steel is normalized at 1500° F. by placing in furnace at a temperature under 
800° F., equalizing with furnace temperature, and raising temperature at a rate 
of 1% hr./in. thickness. Charge is cooled in still air to below red heat, and 
placed back into furnace. It is heated to 1390° F. at the same rate as previ- 
ously. Steel is allowed to furnace until morning and then may be air 
cooled. Before hardening, all seale must be removed from furnace Tools are 
strung by wires, so that they will not touch, cleaned, placed into furnace with 
temperature below 700° F., equalized with furnace temperature, and heated to 
1380° F. in 1 hour, They are quenched vertically, without agitation, in brine 
having a temperature of 68°-72° F., made up of 1 gal. of saturated brine and 
8 gal. HeO. They are drawn at 360° F. for 2 hours. MS (5b) 


coo! in 


Doppel-Duro Method for Surface Hardening (Doppel-Duromethoden fér ythardning). 
Teknisk Tidskrift, Vol. 65, Feb. 9, 1935, page 47. A new method for surface 
hardening developed in Germany. It is used for axles and similar pieces; the 
plece to be hardened is centered in a lathe and with a regular welding 
torch. As the piece is turned it is then cooled with a water. The entire 
procedure, which is completely automatic, requires about 15 min. The hardness 
comparable to that resulting from case-hardening, but the surface 
layer is thicker (2-3 mm.) without any sharp dividing line between this layer and 
the softer core. As the piece is not heated through during the process no ap 
preciable deformation takes place. The surface layer has no tendency to flake off, 
and on account of its thickness it may be ground and polished without detrimental 
effect. BHS (5b) 


he ated 


spray of 


obtained is 


Tempering Martensite (Sul rinvenimento della martensite). V. Monroro. 
La Metallurgia Italiana, Vol. 27, Jan. 1935, pages 24-26. A study of the 
structure of partially tempered martensite using the technique of Debye and 
Scherrer, has been made. The lattice is tetragonal, but at 100° C. changes to 
cubic in 14 hours. At higher temperatures the change is more rapid, thus, at 
170° C. the change is complete in ™% hour. The spectrograph shows that the 
change is accompanied by a decrease in combined C. AWC (5b) 


5c. Aging 


Testing Sheets for Blue Brittleness and Stability Against Changes. Due to Aging. 


R. L. Kenyon & R. S. Burns. Proceedings American Society for Test 
ing Materials, Vol. 34, Pt. Il, 1954, pages 48-58. The authors have applied 
the principle that strain aging and blue brittleness of ferrous materials are but 
different manifestations of the same phenomenon and have developed a relatively 
rapid method of evaluating the aging properties of such material by determining 
the tensile strength at room temperature and at a temperature in the blue-brittle 
range. The apparatus used in the determination of the tensile properties of sheet 
material at elevated temperature (up to 600° F.) is deseribed. The difference 
between the tensile strength at room temperature and that determined at 400° F. 


is correlated with the change in tensile properties of cold-rolled sheets due to an 
treatment Results show that as long as the tensile strength at 
greater than at room temperature, the tensile strength and duc- 
tility of material cold-rolled 2% are practically stable against changes due to 
aging. The difference in tensile strength between room temperature and 400° F., 
is therefore used as a measure of the stability of the drawing properties of sheet 
steel, In using this criterion it is necessary to consider both return of stretcher 
straining, as indicated by the yield-point elongation and the constancy of the 
tensile strength and percentage of elongation. A minimum difference in tensile 
strength may then be adopted which will insure any desired degree of stability in 
drawing properties against changes due to aging. A large number of various 
materials have been tested according to this procedure and in all cases the authors 
report it has been possible to predict whether the material would age after cold 
rolling. VVK (5c) 


artificial 
00° F. is 


aging 


not 


5d. Malleableizing 





Core Malleable Cast lron (Le Recuit accéléré 


des Fontes malléables & coeur noire). Try-Cuatons. Revue de Fonderie 
Moderne, Vol. 29, Jan. 10, 1935, pages 4-6. Supplementing his previous dis- 
cussions on this subject (see Revue Fonderie Moderne, Nov. 25, 1934, page 


Accelerated Annealing of Black 


328) the various phases of the malleablizing process are treated on the basis of 
the results obtained by Olson on accelerated malleablizing (see Foundry, Oct. 
1934, page 49). Ha (5d) 


Se 


Carburizing 


Selecting the Proper Hardening Treatment. H. W. McQvuarp. Metal Prog- 
ress, Vol. 27, Mar. 1935, pages 25-30. Discusses recent developments in the 
heat treatment of carburizing steel. A normalizing treatment for high alloy 


steels or those containing any appreciable Mn or Mo is to heat well above the 
upper critical, cool rapidly to 1200° F., then very slowly to 500° F. and then 
quench directly from the carburizing box for wear resistance such as gears. Use 
of fine grained steels makes this direct quench entirely feasible and gives a micro- 
Structure and file hardness that results in best service results. Summary is made 
of some of recently reported findings on carburizing practice and material selection. 

WLO (5e) 


MA 186 


to 


cn 


~ 


10 














* ASSOCIATION 


Once again the red and 
yellow glare of molten 
metal reflects against the 
night Pittsburgh sky. Ex- 
perienced travellers recog- 
nize this sky coloring as 
typically Pittsburgh, just as 
they associate Pittsburgh 
and this fine hotel as the 
best address and largest 


ROOM RATIES 
$3.50 SINGLE 
$5.00 DOUBLE 
AND HIGHER 


Y 


hotel in Pennsylvania 


HOTEL WILLIAM PENN 


PITTSBURGH 
GERALD P. O'NEILL, General Manager 
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BERYLLIUM 


Its Production and Application 


By Zentralstelle fuer wissenschaftlich-techniche 
Forschungsarbeiten des Siemens-Konzern 


Translated by RicHARD RIMBACH and 
A. J. MicHer 


N'! /T only is this the first thorough treatise 
4 on beryllium to appear in English, which fact 
alone makes it welcome to American metallurgi- 
cal engineering, but it presents in concise and 
usable form what might be termed “all about” 
this coming metal. The authoritativeness of this 


be arises from the fact that it is essentially 
al ount of ten years’ work on beryllium and 
its alloys by the very men who systematically 
conjucted these researches, augmented by re- 
p ontributed by other workers in this field. 
Thi. book will be found indispensable not only 
to «.orkers in the more obvious field of light- 
mi alloys, but equally to those interested in 
th ovs of the heavier metals. 

CHAPTERS 
Int ion. 
Out f the Research Program on the Production and Uses of 

llium. 
The ytical Chemistry of Beryllium. 
The irrence of Beryllium. 
The rmal Reduction cf Beryllium. 
Inve tion on the Dressing of Raw Beryl and on the Produc- 
f Beryllium Salts Suitable for Electrolysis. 

Ele tic Production of Beryllium. 
The rence of Bath Composition and Bath Temperature on the 


k-Goldschmidt Siemens & Halske Method for the Pro- 
tion of Beryllium. 


Phy and Chemical Properties of Beryllium. 
The luction of Electrolytic Deposits of Beryllium by High 
mperature Electrolysis. 

Dire Electrolytic Production of Beryllium Alloys. 

The icture of Beryllium-Copper Alloys. 

ano Properties and Age Hardening of Beryllium Copper 
d iv>S. 

Chang s in the Electrical Conductivity and the Volume During 


Age Hardening Beryllium-Copper Alloys. 


The Changes in the Modulus of Elasticity During the Age Hard- 
ening Beryllium-Copper Alloys. 


Changes in the Microstructure of Beryllium-Copper Alloys Due to 
Age Hardening. 


X-Ray Investigation of the Age Hardening Process in Beryllium- 
Copper Alloys. 


Theory of the Age Hardening Process Based on the Investigation 
t Beryllium-Copper Alloys. 


The Effect of Small Additions of Phosphorus on the Age Harden- 
ing of Beryllium-Copper Alloys. 


Ternary Copper-Base Alloys Containing Beryllium. 
Beryllium-Nickel Alloys. 
Beryllium-Iron Alloys. 
Magnetic Measurements of Iron-Beryllium Alloys. 


Alluminum Beryllium Alloys with an Appendix on Silicon- 
Beryllium Alloys. 


331 Pages - 198 Diagrams and Photomicrographs 
Price $10.00 


REINHOLD PUBLISHING CORPORATION 
330 W. 42 Street New York, U. S. A. 








of. Nitriding 


Nitriding Characteristics of Cr-Mo-V Steels. An Aluminum-Free Series of Nit- 
riding Steels. Jerome Strauss & W. E. Manin. Metals & Alloys, Vol. 
6, Mar. 1935, pages 59-62. Five steels with Cr 1.21%-5.70% with Mo 


about 
0.50% and V about 0.20% 


have been studied as to their nitriding characteristics. 
Cr is found to have interesting effects upon the maximum hardness of the surface 
and the depth of this hardness. By variation between 1 and 6% 


Cr a variety of 
characteristics can be obtained. 2.65% 


Cr steel maintains its high hardness with 
excellent toughness even with tempering above the nitriding temperature. 


WLO (5f) 


Nitriding of Steels and Cast Irons (La Nitruration des Aciers et des Fontes). 
M. Baspinet. Science et Industrie (Métaux et Machines), Vol. 19, Jar 
1935, pages 13-17. First part gives review on scientific researches which led to 
nitriding process. 2d part deals with the process itself. 3d part is devoted to the 
study of properties of nitrided steel which are (1) Hardness : 1,150-1,200 Brinell 


for superficial layer. (2) Freedom from deformation during heating of the part 
at 500° C. (3) Preservation of hardness when the nitrided parts are heated up 
to 500° C. (4) Resistance to oxidation and corrosion. (5) Resistance to wea! 


and good bearing qualities. (6) Resistance to fatigne. Next part discusses com 
position of nitriding steels typical composition being : Cr 1.5-2, Al about 1 with 
small quantity of Me which improves mechanical properties and suppresses brittle- 
ness due to long heating at 500° C. Recently 2 new kinds of steels have beer 
developed: (1) Cr-Si-Mo steel, (2) austenitic steels. Applications of nitriding 
steels are reviewed. Nitriding of cast Fe is discussed. Last section briefly dis 
cusses hypothesis advanced to explain hardening by nitriding. FR (5f) 


Rapid Nitriding of Steel. J. E. Kontrorovicu. Meia! Progress, Vol. 27, 


Feb. 1935, pages 43, 52. A 3 stage nitriding process is described requiring 
from 1/2 to 1/3 the time usually required. Stages are at 930° F., 1100-1200° 
F. and 930° F. and in that order. WLC (5f) 

Hardening Cylinder Liners. J. DuMMELOW Automobile Engineer, Vol. 25 


Jan. 1935, pages 7-9. A good material for cylinder liners with little wear a 

corrosion is found to be Al alloy steel quenched in oil at 900° C. and tem 
pered at 650°-750 C. When nitriding this material all corners should be 
rounded off as much as possible to avoid breaking off hard edges; nitriding is 
carried out at 500°-620° in anhydrous ammonia gas. The parts are hardened 
in the finish-machined condition with no necessity for further heat-treatment 
Tables cf mechanical properties and curves of depth of penetration of hardness by 
nitriding are given, equipment and service results described. Ha (5f) 
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he LOCATION in 


PHILADELPHIA 


Everything worthwhile in Phila- & 
delphia is at your very doorstep 
when you stop at Hotel Adelphia 
Every point of historic interest 
. Stores. . .theatres...are easily 
reached. Here at this fine hotel 
you can enjoy every comfort and 
every luxury at low cost. 


400 ROOMS 


from $3.50 single from $5 double 


ADELPHIA HOTEL COMPANY 
DAVID B. PROVAN Managing Director 
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Full-size sec- 
tion, from the 
12” wide Fox- 
boro Chart 





Multi-Color Recording is 
Standard—No Extra Cost—on 


FOXBORO RECORDERS 


The first multiple-color recording for potentiometers was introduced 
to industry by the Foxboro Potentiometer three years ago. Then, 
over a year ago, Foxboro originated numerals in the different colors 
and established it as standard on all Foxboro Potentiometer Recorders 
for 2, 3, 4 or 6 temperatures. Today operators are enthusiastic over 
the greater ease of chart reading made possible by this method of 
recording. Instruments recording only in color are also available and 
have certain advantages for some applications. 


Yet, this is only one of the many advanced features you'll find in 
Foxboro Potentiometers. Temperatures are recorded rapidly, yet the 
balancing mechanism operates at moderate speed, avoiding excessive 
wear. The slide wire contact of the potentiometer system is 
mounted integrally with the recording mechanism, eliminating the 
lost motion of gears and links, assuring cbsolute agreement between 
the record and the measurement. 


Look into this Foxboro Potentiometer before you purchase your new 
pyrometers—send for Bulletin 190. 


THE FOXBORO COMPANY 


FOXBORO, MASS., U. S. A. 


Branches in Principal Cities 
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.. Lower Costs and Flexibility for the Shipbuilders 
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Above—Furnace Unpver Con- 
STRUCTION in larae eastern 
shipbuilding plant shou ing de- 
mountable panel design using 
steel and Armstrong's EF Brick. 


Right—Furnace ComPpLeTeD 
and top panel being lowered 
into position. When not in use 
the furnace panels may be 
conveniently stored. 





... with this knock-down panel-type 


furnace built of steel and EF BRICK 


T’S the big new idea in furnace construction—the lig ight, 
steel-and-insulation construction used in this stress ving 
furnace built for a large eastern shipbuilding corporat Arm- 
strong’s EF Brick, an insulating fire brick material, kes it 
possible. With this semi-refractory brick, high thin wall > now 
practical for the first time. 

And here’s another important construction featur f this 
efficient furnace. It’s demountable—a flexible, panel-ty; rnace 
that can be used for heat-treating various large sizes : lapes 

. . Stored and set up at any location. The first use was f: ating 
a 27-ton stern post of one of Uncle Sam’s cruisers. It was it asa 
demountable furnace so it could be placed temporarily adjacent to 
a crane that could handle such a weight. After the stern post was 
lowered into position, the insulated panels which form the top of 
the furnace were bolted together into place. The insulation is 
standard EF Brick especially slotted to tie into angle irons on the 


steel shell. The low conductivity of this insulating fire brick per- 
mits the use of steel for the demountable panels. 


This new steel-and-insulation construction saves overall costs. 
And more! It saves on fuel bills, too, because of greater speed with 
which furnaces walled with EF Brick are brought to temperature. 
You'll find this new type of construction equally satisfactory for 
ovens, ducts, large high-temperature chambers, and other heated 
equipment. Armstrong’s EF Brick is recommended for temperfa- 
tures up to 2475° F., and is available in all standard fire brick 
shapes and sizes as well as special shapes up to 12” x 24" x 414". 
For samples and full information, write to the Arm- " 
strong Cork Products Company, Building Materials 
Division, 982 Concord Street, Lancaster, Pennsylvania. 





Armstrong's 
HIGH TEMPERATURE PRODUCTS 


Armstrong’s - EF - Nonpareil 
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6. FURNACES, REFRACTORIES AND FUELS 


M. H. MAWHINNEY, SECTION EDITOR 
































= 
High Temperature Insulation for Industrial Furnaces. N. ALtten HuMPHREY. Bright Annealing at Linderme Tube Company. E. Linperme. Heat Treating 
‘ te : Treating & Forging, Vol. 20, Oct. 1934, pages 509-511; Nov. 1934, & Forging, Vol. 20, Dec. 1934, pages 605-606. Special continuous controlled 
0 559-562; Dec. 1934, pages 612-616. Aim is to provide designers and atmosphere furnace is used for bright annealing coiled and straight Cu tubing. 
_ “ industrial and steel-plant furnaces with an easy means of determining Work is conveyed on an alloy mesh belt. Heating zone is 9 ft. 6 in. long and 
rsa and thickness of insulation that will be the most economical for the has an alloy muffle. Cooling zone is 19 ft. long with a steel muffle. There is 
oma Discusses calculation of insulating values, heat losses, and tempera- 9 a H,0-cooled jacket on the cooling section using about 200 gal. H,0/hour, 
’ sradients; analyzes what constitutes the most economical thickness of a enabling work to be discharged at 200° F. ‘Work is heated quickly to operating 
\ Sisto: and shows how this economical thickness can be calculated for the temperature of 900°-1200° F. by 16 tunnel-type burners located in the side 
at vu conditions encountered in actual practice. Includes curves, tables, and walls and firing above and below the muffle. Atmosphere is provided by partial 
ous ; , a 
| aanle MS (6) combustion of gas. Capacity is 600 Ibs./hour. Recent test showed a _ con- 
: |, sumption of 0.597 ft.4 of 1000 B.t.u. natural gas/lb. gross work treated at 
* Recent Trends in Blast-furnace Operation and Design. B. J. Harvan. Mining ~~ operating temperature of 1200° F. MS (6) 
: & Metallurgy, Vol. 15, Sept. 1934, pages 375-378. Trend in both design and 
operation of blast furnace has emphasized the necessity of producing pig Fe at Time Required for Heating Steel. J. D. Ketter. Heat Treating & 
/ lowest possible cost. Large furnaces are very flexible, able to produce daily ton- Forging, Vol. 20, Dec. 1934, pages 586-590. Describes methods for calculat 
nage between 500 and 1000 tons or more. Blast furnace gas must be cleaned 3 ing the time required to heat rounds or cylinders of various diameters in 
to 0.02 grains/cu. ft. or less for use in modern stoves, coke oven regenerators, furnaces at various temperatures. Heating process is divided {into 5 separate 
mill soaking pits and heating furnaces. Present trend may be summarized as stages, just as for flat plates (see Metals & Alloys, Vol. 5, Apr. 1934, page 
follows: 1) Big furnaces; 2) Large stock-line areas; 3) Well cleaned gas; 4) MA 138; Vol. 6, Mar. 1935, page MA 104). Compares results of calculations 
Efficient t stoves; 5) Moderate blowing; 6) Sized raw materials and 7) High with available test results. Presents chart for reading directly the time required 
| hot-blast temperatures. VSP (6) for heating mild steel rounds up to 12” in diam. at furnace temperatures of 
: 1300°-2400° F. Bars are assumed to be at least 3 times as long as their diam. 
Performance of Open-Joint Checkers in Blast Furnace Hot Stove. M. K. and exposed to radiation from all sides. Radiation coefficient is taken as 60% 
Mettorr. /ron Age, Vol. 134, Dec. 20, 1934, pages 26-27. New Checker of that of the ideal black body. Time required for heating is less than half 
Brick Increases Hot Blast Stove Efficiency. Steel, Vol. 95, Dee. 10, 1934, pages as long as that for a plate of thickness equal to the diam. of the round, heated from 
49-51 results of performance of open-joint checkers installed in a blast 4 both sides. MS (6) 
furnace ist stove in 1933. The open joint checker was developed by Wil- 
, ' ittshurg ‘ludes a gas temperature chart showing higt ; i , 
liam M y Co., Pittsburgh. ‘Includes a gas temperature ‘a on (8) Effect of Variations in the Alumina-Silica Ratio in Fused Refractory Materials 
absorpt eat by checkers. . _ Upon Resistance to Metal Oxides. CHartes McMutien, A. A. Turner & 
G. J. Easter. Journal American Ceramic Society, Vol. 18, Jan. 1935, 
Electr at Treatment of Light Metals (Das elektrische Anlassen und Ver- aie pages 30-33. Furnaced for melting high tensile cast iron and non-ferrous metals 
giiten ¥ chtmetallen). E. Fr. Russ. Metallwirtschaft, Vol. 13, Dee. require refractory linings which will not affect properties of the metal due to 
28, 19 es 931-933. Due to the necessity for close temperature control reaction with metal oxides. Silicon carbide refractory shapes are being used 
and t tent heat of Al alloys, electric furnaces with properly designed for door frames lining because of high resistance to thermal shock but are not 
air cir quipment are highly desirable. Three types of furnaces for this always satisfactory for contact with molten metal or slag. Electrically fused 
purpose ribed. CEM (6) 5 silica-alumina refractories as monolithic, rammed lining are giving satisfactory 
it, service. Tests made on reaction of non-ferrous and ferrous oxides with the re- 
ng A Port Babbitt Pot. H. K. Serzricx. Metals & Alloys, Vol. 6, fractory and the bond material separately. Refractories with 80% alumina, 20% 
Feb. 19 ge 52, Describes portable babbitt melting pot and gives produc- silica showed least attack with iron. With brass, alumina gave least attack 
na tion data WLE (6) but the 80-20 mixture also gave good results. WB (6) 
it i 
Ww ' 
. . 7 . 
oF | PB. Sillimanite Gives You These Unusua vantages 
ce . A 
a There's a big difference between even a good Refractory Cement and P.B. Sillimanite Air-Setting Cement. Note the com- 
. parison shown below, and you can easily appreciate the superior qualities and continuous, economical, satisfactory service 
sa " ° ones . 
‘ possible with P.B. Sillimanite. 
ie) 
vas = 
of wine 
is Requirements of a Good Refractory P.B. Sillimanite Air-Setting Cement 
h Cement | 
the | Actual Refractoriness—About 200 degrees F 
er- 5 : ¥ ‘ 
i Refractoriness—At least equal to that of fire higher than best grades of fire clay and 
{ : : 
. brick with which it is used silica brick 
sts. 
ith Bonding Strength—As high as possible at al! Bonding Strength—Ample for al! purposes over 
ire temperatures a complete range of furnace temperatures * 
for Shrinkage—Should be nil. 8 ving Measured Shrinkage—So low that there is no 
2, Os y , 
ted - f | NEE Cracking or peeling in use 
on Workability—Sufficient for easy troweling = ' 
ick Should not settle when thinned with water Workability—Excellent troweling properties. No 
va for dipping. tendency to settle in dipping consistenc 
Z . 
Slagging—Should resist attacks by slags, glass Slagging—Resistance to slag attack is much 
) and fluxes. greater than ordinary fire clay cements 
+ . . 
* Bonding strength tests show a modulus of rupture of 325 pounds per square inch in the air-set condition 
) and 583 pounds after burning at 1800 degrees F. for 24 hours. Ordinary air-setting cements usually show 
a decrease in strength in the same tests. 
; 
P.B. Sillimanite Air-Setting Cement is shipped in a consistency suitable for troweled joints. For dipped joints and brushed 
coatings, it is necessary to thin with water in the proportions of from 2 to 2/2 gallons of water to 200 pounds of cement. 
rs If yours is a peculiar problem, tell our Engineering Department. We may be able to acquaint you with advantages you have 
never known before. 
Th h inci i, Ohi 
e Chas. Taylor Sons Company, Cincinnati, iO 
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HE sound selection of 
refractories is indispen- 


sable to successful moderni- 
Johas- Manville 


FRACTORY CEMENTS 
— MARACTERISTESOPEn Uae OO | the increasing demand for 


the J-M Refractory Cements 
brochure. 


zation. A fact which explains 


HEIs USEFUL 
RECOMMEND! KS 


Itsinteresting illustrations 
and text, its helpful table of 
characteristics and its de- 
tailed recommendations are 
invaluable to the engineer 
who wishes to bring himself 
completely up to date on re- 
fractory problems. Mailed 
without obligation. Address 
Johns-Manville, 22 E. 40th 
St., New York City. 


ohns-Manville 

















REFRACTORIES Ea 


Centrituga/ 
Compressors 





tn 5 Design 9 Centrifugal Compressor 


Sturtevant Compressors stant pressure Over com- 
are ideal for furnace ap- plete volume range. 
plieation. In addition to . . 
Pressures: '% to 5 Ibs. 
above features, they are (1 ¢ ae ee 
2 : : Volumes: 50 c.f. to 50.000. 
exceptionally quiet in 


operation; (2) provide con- Write for complete data. 


_ Sturtevant 


*eC US Par Ore 


B. F. STURTEVANT Co.. Hyde Park. Boston, Mass 


Sales Offices in Principal Cities 








MA 190 





30 


New Studies on the Losses in a Roll and Pusher Type Furnace (Neuere Unt 
suchungen iiber den Ofenabbrand an Roll-und Stossdfen). ¥F-. WESEMANN Staht 
und Eisen, Vol. 55, Jan. 10, 1935, pages 33-38. A theoretical diseussion of F 
relation of furnace losses to the surface and weight of the ingots .or billets, the a 
consumption, temperature and time at temperature, and furnace design, gp (6) 


Induction Furnace Without Movement in the Molten Charge Designed for Meltin 
Light Alloys (Der Induktionofen ohne Badbewegung beispielweise zum Schmelzen ne 
Leichtmetalien). E. Fr. Russ. Zeitschrift fiir Physik, Vol. 93. Jan. 4, 1995 
pages 220-226. Description of induction furnace is given which has a dividing wall 
built in the hearth to eliminate convection currents and subsequent movement 


a of the 
molten bath. This condition is especially designed for Al and light 


Alloys, 


FHC (6) 


Factors Influencing the Properties of Semi-Coke. Joun Rogerts 
Engimmeering, Vol. 11, Nov. 1934, pages 379-382. Discusses the critica) 
ture, ignition temperature, influence of H on ignition point, influence of 


Colliery 
ltempera- 


graphitie 

C, electrical conductivity of coke, influence of the ingredients in coals and coal 
blends Kz (6) 
Small Cast Thorium Oxide Crucibles. H. K. RicHArpDSON {merica ramic 
Soctety Journa Vol 18, Feb 1935, pages 65-69 Thoria crucib] ised for 
melting Th, U, Zr without attack of the crucible by molten metal ey ceramic 
practice used in preparing crucibles, consists of preparing slip with eryol casting 
and firing at 1885°C. in special gas furnace. Zr oxide added makes crucible 


easier to prepare. Crucibles used in vacuum-induction furnace to melt pure metals 
up to 2300°C. Crucibles are mechanieally strong with thin walls. Same casting 
procedure can be used to make crucibles from Mo and W metallic powders, WR (6) 


Insulating Refractories. W. M. Hepsurn. Journal American Ceramic 
Society, Vol. 18, Jan. 1935, pages 13-17. Insulating refractory brick has been 
successfully used in furnace construction and is now being applied to air-heaters. 
ear-bottom furnaces, walking-beam bright annealing furnaces and glass leers, and 
bell type and wire patenting furnaces. Properties of this brick suggest use in 
heat treating operations and vitreous enamelling furnaces, but do warrant 
use as yet in open hearths, soaking pits and billet heaters. Use in si d pair 
furnaces is doubtful so far, due to danger of dusting from the ar prop- 
erties of the brick are discussed and shown in curves and tables advan- 
tages are that thinner and lighter furnace walls are possible thus alloy ighter 
shell for portable furnaces also for a given rate of firing the time req to come 
to temperature is less by 25 to 35%, and heat storage is reduced. VB (6) 

Young’s Modulus of Elasticity at Several Temperatures for Some Refractories of 
Varying Silica Content. KayMonpn A. HEINDL & WILLIAM |! RGAST 
Bureau of Standards Journal of Research, Vol. 13, Dee. 1934 ; 851- 
862. Determinations of Young’s modulus of elasticity of 10 bra Clay 
bricks (ranging in silica content from 48-52%), 2 brands of sili and 
an 80% alumina fire brick, were made at room temperature, 100°, 100°, 
500°, 600°, and 800° C. In a few cases a few determinations ide at 
300°, 700°, and 900° CC. Six samples were tested through roon rature 
regions of erystalline silica inversions at intervals of less than 100° | data 
show that the modulus of elasticity is affected greatly by the total s content, 
modified by the form of the crystalline silica present and by the ter ire. A 
general relation was found between modulus of elasticity, total sil inear 
thermal expansion. \T (6) 

Comparison of Used Silica Brick from Insulated and Uninsulated Open- 
Hearth Roofs. Frep A. Harvey. Journal American Cera ety, 
Vol. 18, Mar. 1935, pages 86-94. Samples of silica brick fron ifs of 
two basic open-hearth furnaces were examined, those from the | roof 
lasted 364 heats and those from the uninsulated roof lasted $4! They 
were examined and compared by chemical and petrographic met! \ brief 
review of the literature on siliea brick in uninsulated open-heart’ ices is 
given. VB (6) 

Blast-Furnace Slag as Insulating Material W. Trinkxs. B rnace 
& Steel Piant, Vol. 22, Dee. 1934, page 707. Blast-furnact in the 
granulated form, of as slag-wood, or as plastic, is a good insul: material 
around the steel-works during times of depression. At about 700° F ranulated 
slag and slag-wool have a conductivity 1/6 that of fire-brick at the Lempera- 
ture. Howeyer. mass is very much less and therefore little heat is d while 
being heated vp. Slag-wool becomes plastic at about 1400 | this 
condition attacks SiQ, brick. It is, therefore, inadvisable to put furnace 
slag-wool directly on the roof of a high-temperature furnace. 1 walks, 
it is commonly used in a mixture with 5% lime and enough molasses make a 
binder Blast-furnace slag is very corrosive if either red-hot or wet, d rohably 
to the S content MS (6) 

Insulating Firebrick Applications. M. J. Terman. Heat iting © 
Forging, Vol. 20, Aug. 1934, pages 403-405, 407. Paper read before the Asse- 
ciation of Iron and Steel Electrical Engineers. See Metals & Alloy Vol. 6 
Feb. 1935, page MA 56 MS (6) 

Cork in Fire Bricks. T. E. Woop. Scientific American, Vol. 152, Ap 
1935, page 201. Pulverized, diatomaceous earth is mixed with ground cork 


and clay, molded to shape and fired in kiln. The cork is burned out and leaves 
ulditional air cells to increase insulating qualities. After filling the molds they 
are subjected to high pressure in press and shapes are turned out of molds 
mechanically, onto conveyor belt. All refractory shapes can be made by the 


process. WB (6) 


Apparatus for Measuring the Thermal Conductivity of Refractories at High 
Temperatures. J. L. Finck. Journal American Ceramic Society, Vol- 18, 
Jan. 1935, pages 6-12. escription and photographs of the apparatus for tests 
on small samples such as brick are given. Apparent rather than true states of 


thermal equilibrium are said to cause discrepancies up to 50% and 100% ™ 
results of heat conductivity measurements. With normal heat flow and true thermal 
equilibrium the results check within 10% for fire brick and 5 or 6% with insulat- 
ing brick. Test could be carried to 2000° F. with the apparatus. WB (°) 
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SPENCE 
MIDGET 
TURBO 


BUILT-IN AIR SUPPLY 


Save piping, save weight, and save power costs by specifying a 
Spencer Turbo-Compressor incorporated as a part of the original oil 
or gas-fired equipment. 

The Spencer “Midget,” a 1/3 HP. unit, can be mounted on top, 
at the side, or underneath any equipment. Spencer single-stage units 
also require very little space for their capacity and can be incorpo- 
rated as a part of the finished machine. 

Even the larger Spencer Multi-stage units can often be mounted 
overhead underneath withcut causing harmful vibrations or in- 
jurious stresses, due to their light weight. 

Ask your furnace or oven manusacturer for a ‘Built-In’ Spencer 
Turbo-Compressor when you order your next machine. Bulletins on 
request. 


THE SPENCER TURBINE CO., HARTFORD, CONN. 


DENCER 


J-COMPRESSORS 


Furnaces 
& Forati l. 21, Jan. 1935, pages 37-39. 


Making Knee Action Springs. J. B. Neatey. Heat Treating 


Same as Jndustrial Heating 


Nov. 1934 105-110. See ‘‘Heat-Treatment of Springs for Knee Action 
Mechanisn tals & Alloys, Vol. 6, Jan. 1935, page MA 10. MS (6) 

Light W High Strength Still Refractory Trend. Steel, Vol. 96, Jan. 7, 
1935, pag 1, 282-285. Reviews developments in the refractories industry 
during 19 MS (6) 

Refractor n 1934. Blast Furnace & Steel Plant, Vol. 23, Jan. 1935, 
pages 41-4 feat Treating & Forging, Vol. 21, Jan. 1935, pages 42-44. 
Discusses d ments during the year. Ineludes contributions by G. G. Coolidge, 
L. C. Hew d R. P. Heuer. MS (6) 
Reactions Cupola Refractories. R. E. Aprtrexkar. Foundry, Vol. 63, 
sept. 1934 iges 26-28, 67. From a paper presented at the foundry short 


course of 
Agriculture 


Mechanical Engineering 
\pplied Sciences. 


Dept. of the Michigan State College of 
Gives information on the best available data 
toward a practical and technical interpretation of the properties and behavior of 
cupola refra Variations in the 4 zones of cupola place definite demands 
On refractori Unless proper refractories areé 


used in each zone cost of operatio 
will he hi } hve 


to constant repairs. Includes tables giving analyses of acid 

material, different clays and composition of clays after burning. VSP (6) 

Care of Cupola Refractories. C E. BaLes Foundry, Vol. 63, Jan. 1935, 

pages 44, 48 Abstract of an article in technical bulletin of the American 

Refractoric Proper selection of high grade cupola blocks and attention 

e: operat mean longer service, more efficient cupola operation and lower 
Malte 


sts VSP (6) 
“oe age “y oe Use of Silica Refractories in Open-Hearth Furnaces. E. 
: +. v xn ¢€ al M. Myt RS. Iron & Coal Trades Revie w, Vol 130, Feb. 
oy Avovd, Page Zo] Properties required of silica bricks are resistance to high 
ra resistance to spalling, and resistance to slag attack. The normal 
modifications vl Rese bricks 1s 1710° ¢. Chemical composition and the various 
susceptibl are explained. ‘Bricks with predominant quartz content are less 
fas * to sudden heat changes while those with predominant tridymite co 


ess Hable to spalling. Particular applications for open-hearth fur- 
Ha (6) 


haces are discussed 
“ _ and Dryer Construction. C. F. Maver. Heating, Vol. 2, 
Mar. 1935. Pages 149-151. Describes a furnace with insulated steel panel walls 


consist iy stee i , | 
. i g of steel plates between which a heat insulation with slots is 
lat the path of the 
With resulting 


7 7 ; 
industrial 


placed so 
heat from one side to the other is considerably lengthened 
reduction in heat losses. Ha (6) 


M peat Treatment of Spring Leaves. W. C. 
Ma 0. pages 5] 55, 64 


leaf springs. 


OweEN., VUetal Proaress, Vol. 27. 


Describes equipment for treatment of automobile 


WLC (6) 
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“SHAMVA” 
MULLITE 


WILLA | 


Made in special shapes 
for special needs 


~SHAMVA” Mullite is made to order in 
shapes for melting furnaces of all types, 
ceramic kilns, coke ovens, boiler settings, 
oil stills, and for numerous other special require- 
ments. The above grouping, though of necessity in- 
complete, indicates something of the scope of this 
arm of Mullite service. 


66 


“Shamva” Mullite is an aluminum silicate found 
only in India. It is without counterpart. Its main 
difference from clay refractories is that, instead of 
containing compounds of varied melting points with 
the lowest determining the service-life of the prod- 
uct, it is composed of interlocking crystals, all with 
a single softening point of 3300° F. 

“Shamva”’ Mullite stubbornly resists the erosion 
of slag. It is also practically immune to thermal 
shock; this, with its ability to bear loads twice as 
heavy as ordinary refractories will support at high 
temperatures, so greatly reduces repair bills as to 
offer the non-ferrous melter economies it is to his 
advantage to investigate. 

We are willing to arrange a TRIAL INSTAL- 
LATION in your own plant on a “make good’”’ 
basis. Interesting literature free on request. 


THE MULLITE REFRACTORIES CO. 
SEYMOUR, CONN. 


“SHAMVA" 


MULLITE 


THE ULTIMATE SUPER-REFRACTORY 














7. JOINING 


Welding ts More Generally Accepted in All Fields. 
1935, pages 157, 270-274. 


Steel, Vol. 96, Jan. 7, 
Survey of progress made in welding during 1934, 


with brief attention to advances made in riveting. MS (7) 
Working of Monel Metal—Joining Methods (Le Travail du Métal Monel— 
Méthodes d'Assemblage). Science et Industrie (Métaux et Machines), 


Vol. 18, Dec. 1934, pages 353-354. Methods for which concise rules are given 
are: (A) Fusion Welding, (1) torch welding, (2) are welding, (3) spot welding, 
(4) automatic continuous spot welding on overlapped joints (for thin plates), 
(B) soft soldering, (C) Ag soldering, (D) brazing. FR (7) 


Note on Frictional Resistance of Steel and Brass in Shrink Fits. W. H. 
SWANGER. Proceedings American Society for Testing Materials, Vol. 34, 
Pt. I, 1934, pages 165-171, discussion pages 172-175. The making of shrink 
fits by refrigerating the inner member offers an easily accomplished alternative when 
the converse method of expanding the outer member by heat is not practicable or 
permissible. This paper presents data on the resistance to axial slip developed 
between cylindrical rings 1” long and 1” in internal diameter assembled on pins 
which at room temperature were about 0.0015” larger in diameter. Prior to 
assembly the pins were contracted by cooling to —80° C. in a bath of acetone 
containing dry ice. Three combinations of material were used: namely, a brass 
ring on a brass pin; a steel ring on a brass pin; and a steel ring on a steel 
pin. The force necessary to cause initial slip is probably largely dependent upon 
the amount of “‘over-size’’ of the inner member. Seizing did not occur until 
relative motion had taken place between the 2 contacting surfaces. After seizing 
has occurred, the force necessary to continue the separation of the fitted parts is 
very much increased. Brass on brass showed no appreciable visible seizing; steel 
on brass showed some seizing with scoring of the brass and steel on steel seized 
badly. VVK (7) 


7a. Soldering & Brazing 


Cc. H. CHATFIELD, SECTION EDITOR 


Brazing Bronze Lamp Posts. A. J. T. Eyves Electrical Review, Vol. 116, 
Jan. 11, 1935, page 52. Brazing with spelter was first tried for joining bronze 
castings, but was unsuccessful. Strong neat joints were made with **Sil-Fos.”’ 

MS (7a) 


Saving of Soldering Tin by Use of New Alloys and other Processes (Einsparung 
von Létzinn durch neue Legierungen und andere Verfahren). FE. Lueper. Zett- 
schrift Verein deutscher Ingenieure, Vol. 79, Jan. 26, 1935, pages 100-103. 
Sn being a material which has to be imported into Germany in large amounts 
experiments were made to repiace it by cheaper, domestic metals or by other 
processes in joining metals. Zn and Cd with Pb are used as solders especially if 
there is no great demand on the strength of the union, e.g. 85-90% Pb, 7-10% Cd, 
1-5% Sn, or 16% Zn, 84% Cd for higher strengths. Replacing of soldering by 
welding and the different welding processes and procedures used for this purpose are 
discussed. Ha (7a) 


The Navy's Soldered Fittings. Mason S. Norges. Journal American Society 
Naval Engineers, Vol. 47, Feb. 1935, pages 57-74. Tests made on brazed 
and soldered fittings for non-ferrous pipe are reported. ‘Purpose of the tests was 
the setting up of specifications for the solder, braze and the mechanical 
features of the joint. Tables are given for the compositions of various hard and 
soft solders with Cd, Ag, Cu, Pb, and Sn base. The present program involving 
the Navy’s soldered fittings as applied to pipe systems is as follows: (a) Services 
and solders. Low pressure steam, compressed air and lubricating oil: Cu-Ag 
brazing solder required throughout. Fresh water and sea-water: Sn-Pb solder 
throughout. (b) Temperatures and pressures. 425° F. max. for Cu-Ag brazing 
solder joints; 150° F. max. for Sn-Pb joints. 200 Ibs./in.2 gage pressure max. 
throughout for Cu-Ag and 100 Ibs./in.2 for Sn-Pb joints. (c) Tubing. Seam- 
less, for all services except sea-water; Cu-Ni alloy seamless for sea-water. (d) 
Fittings. Composition M or N-r (Navy). Union and all-solder types. Hole and 
groove (Navy) type of joint. (e) The intent of the study is to supersede all pipe 
threaded joints, insofar as possible. The function ef the flux from the Navy’s 
standpoint is to perform three services, it must clean the surfaces to be soldered, 
protect from further oxidation and give an unmistakable signal that the surfaces 
are at or near the correct soldering temperature. WB (7a) 


7b. Welding & Cutting 





Shot Weld—A Closely Controlled Welding Process. W. Spraracen. Jron 
Age, Vol. 134, Sept. 27, 1934, pages 18-21. Process is a high speed spot 
welding according to a new method which produces in the material certain desir- 
able metallurgical and physical characteristics. As applied to austenitic stainless 
steel it produces stroong ductile welds having good fatigue values, leaving the 
structure free from carbide precipitation. The time eycle of shot weld varies 
from ™% to 18 cycles of a 60-cycle current, depending on thickness of material and 
size of spots. In order that spot represents a balance in strength between its 
shear value and strength necessary to tear out the spot, a diam. of electrode of 4 
times the thickness of plate is used. Shearing strength is determined by pulling 
a specimen and ductility by a twist test. Weld penetration is determined by 
microscopic examination of etched section. Through use of shot welding of stainless 
steel it is possible to build a car of wt. of 250 Ib. per passenger. Includes table 
giving current requirements for different gage materials. VSP (Tb) 


MA. 192 


10 


Design and Manufacture of Welded Steel Fabrications. H. w. Haw 
ig a World & Engineering Record, Vol. 96, Sept. 28 1934 pe 
294-295; Oct. 5, 1934, pages 315-317. See Metals & Alloys. Vol. 
1934, page MA 200. ii “= bo 

) 

Modern Three Sheet Seams (Moderne Dreiblechnahte). Haws 
Autogen Schweisser, Vol. 7, Nov. 1934, pages 145-149; Dec. 1934 a 
165. See Metals & Alloys, Vol. 5, Dec. 1934, page MA 570. Kz fe) 


Arc Welding of Aluminium. Engineer, Vol. 158, Nov. 23, 1934 pa 
Barimar, Ltd., of London have developed a method of welding by usin 7” 
electric are which is proving superior to the use of the oxy-acetylene meting Sal 
the latter method, oxidation took place and the heat of the flame was . a 
transferred to other parts of the casting as Al is a good conductor of mad : 
heat of the electric are is more localized and the only oxygen liable a 
the metal is the small amount from the air. Direct current must be used r 
obtain the best results. LEM ( 


Fusion Welding of Pressure Vessels. Industrial Chemist, Vol. 10, 


pages 424-425. Nov. 1934, 


A brief description of the methods employed by the 
(England) works of Babcock and Wilcox, Ltd. The use of coated clectaa 
discussed briefly. RAW (Tb) 
Warping and Deformation of Welded-Steei Machine Part Machi: 
London, Vol. 45, Jan. > " aif a 


10, 1935, pages 519-520. Lack of uniform cooling 
is cause of warping. The difference between calculated warping and actual warp 
is an estimate of the residual stress in member. Suggested remedies for warping 
are to tack the material to be welded to rigid frame during the operation, peent 
welds before laying the next bead, proper welding sequence to distribute ‘the an 
in such a way that successive welds counteract each other. The use of weldi 
beads laid on the material to straighten a warp is discussed. WB (Tb) 


Welding of Pressure Vessels. Journal of Commerce (Shipbuilding & Engi- 


neering Edition), Sept. 27, 1934, page 1. A discussion of ¢! advance in 
mechanical control in welding operations deals with the development which have 
taken place in the United States, Switzerland, and Britain, and s! that, both 
with regard to electric welding and oxyacetylene welding, the growth of mechasseal 
control has been greatest in the first mentioned country. Progress Britain has 
been slow but there is every indication that mechanical methods ‘ontrol are 
now being rapidly developed and applied. JWD (7b) 

Steel Castings in Welded Structures. R. H. Lonorotrom lachinery, 


N. Y., Vol. 41, Feb. 1935, pages 340-341. The broad possibiliti the use of 
steel castings in conjunction with welded construction are poi out. The 


complete structure is subject either to a full annealing at 1600°-1 ° FB. or to 
normalizing at 1200°-1250° F. according to facilities, shape, a: uty of the 
welded structure. Plain C steels were found suitable for this purp Ha (7b) 
Arc Welding Ship Construction. G. G. Lanois. Marine New . 21, Jan. 
1935, pages 41-42. Corrosion of welded joints found to be no r than the 
adjoining metal of welded sheet. Use of the shielded are | ed tensile 
strength and ductility of welds. Advantages of welded construction possible only 
when ship is designed for welding. WB (Tb) 

Welding. Oscar Faser. Welder, Vol. 7, Dec. 1934, pages °86-387. De- 
velopment of welding in connection with structural steel work and ‘ts advantages 
are discussed, the most important being complete absence of noi is compared 
with riveting, reduced cost, cleaner design and reduced space tah up by the 
steel work. The design must be adapted to this process. Ha (7b) 

Notes on Problem of Stress Relieving Welded Parts. W. T. Davinson. Steel, 


Vol. 95, Dec. 10, 1934, pages 36, 60. ‘Residual stress may be anything up to 
the yield-point of either weld-metal or parent metal. Stresses above the yield- 
point set up by weld contraction will be relieved by plastic flow of the material. 
At points of -stress concentration from discontinuities or changes of contour in 
heavy welded structures, service loading, however, may involve stresses high enough 
to raise continually the yield-point, leading to premature failure. Stress relieving 
in a furnace at 1200° F., enables the welded assembly to withstand better such 
stresses. Stress relieving in a furnace is the most effective method and, in 
general, the cheapest. For welded steel machinery parts, it is carried out primarily 
to prevent ‘‘squirming’’ during machining. In some cases, mechanical stress 
relieving by peening is sufficient for practical purposes. In many cases, residual 
stress is not damaging to the safcty or service life of the assembly. MS (7b) 


Fusion Welding as Applied to the Underground Heat Distributing Lines in 
Paris (La Soudure Autogéne Appliquée aux Travaux de Chauffage Urbain de la 
Ville de Paris). R. Davter. Revue de la Soudure Autogéne, Vol. 2, 
Jan. 1935, pages 5-9. Steam line must resist a pressure of 15 kg./mm.* whereas 
return water line has only to resist 4 kg./mm.? Initially electric welding had 
been visualized for most of the works but practice has shown that oxy-acetylene 
welding was more rapid and less expensive and is now resorted to in 85% of cases, 
electric welding being only used in straight line when tubes can be revolved @n 


suitable rollers. Article describes and illustrates application of the joining a 
FR 


Application of Wear-Resistant Alloys to Steel Mill Equipment. E. E. L® Vas. 
Irom Age, Vol. 135, Jan. 10, 1935, pages 30-34. From a paper read before 
the annual meeting of the International Acetylene Association. Discusses the use 
of hard facing that is, welding on to wearing face a coating of & metal highly 
resistant to abrasion. Depending on types of hard facing alloy used and service to 
which it is subjected, they will outlast ordinary steel from 2 to 25 times. 
Selection of hard facing material is of great importance. Gives some typical steel 
mill applications. vsP (7) 
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The Longest Outdoor Steam Line 


al . . - another feather in the cap of 


























Dages 
_ May 
(Tb) 
be AIRCOWELDING 
+ 162- 
Be: the fast, economical process for pipe welding 
ig th 
ma | Over highways, railroad and filled marsh, this 12-inch 
. The | process steam line, more than a mile and a half long, joins 
Be i the U. S. Industrial Aleohol and U. S. Industrial Chemical 
my plants which are on opposite sides of Curtis Bay, Baltimore, 
is, Md, 
ndes is AIRCOWELDED throughout, the final test at full steam 
oo pressure of 150 lb. showed not a single fault, even though 
pe much of the welding was done under difficult conditions, 40 
1 warp feet up in the air. In addition to the line welds the project 
ae included numerous 6-inch welds for tee or nozzle connections 
nt and welds of l-inch and 2-inch pipe for drips and vents. 
B (7) The full cooperation which AIRCO offers to all users of 
Engi- its products was extended on this job. Specifications for 
re. welding and weld testing were prepared by AIRCO’S APPLIED 
= ENGINEERING DEPARTMENT and a representative of the 
ain has department qualified all welders and helped to supervise the 
; ia actual welding of the line. 
sin Contractor—National Valve & Mfg. Co., Pittsburgh, Pa. 
Consulting Engineer—Thomas E, Murray, Inc., New York. 
Pe Fittings—-Supplied by Midwest Piping & Supply Co. and Tube 
fa (Tb) urns, Inc. 
11 te This splendid job adds one more to the long list of power 
— installations which have proved that AIRCOWELDING is ideal 
ble only for power piping . . . ideal because it makes pipe welding 
= easier, cuts welding time in half and saves from 30 to 50% 
sata in rod and gases. 
a Write for “THE FACTS ABOUT WELDED PIPING” 
Ha (7b) 
a AIR REDUCTION SALEs Co. 
mat y General Offices: 60 East 42nd St., New York, N. Y. 
: > DISTRICT OFFICES and DISTRIBUTING STATIONS in PRINCIPAL CITIES 
—ea A NATION-WIDE WELDING and CUTTING SUPPLY SERVICE 
primarily 
al stress 
_ residual Typical views of AIRCOWELDING 
Ms Um in process on this job are shown 
Lines in at the left. In the upper view a 
sin de fa rolling AIRCOWELD is being made 
pe under the watchful eye of the 
ding had AIRCO man. In the center, a posi- 
poe tion AIRCOWELD is starting, and 
volved 00 below, a MIDWEST welding ell is 
Fon being welded. 
Le Vas. At the right, the AIRCO PORT- 
rad before ABLE PIPE CUTTING AND BEV - 
a te ELING MACHINE is seen in action, 
service 1 the machine that bevels as it cuts. 
aa A valuable accessory wherever pipe 
vsP (7) welding is done. 
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and Fumes 


Gases 


Produced During We:ding Operations (Gaz et Poussiéres 


Produits au Cours des Opérations de Soudure). A. Leroy. Revue de la Soudure 
Autogéne, Vol. 26, Pee. 1934, page 13. Summarizes data collected by the 
“(Office Central de l’Acetylene’’ for the health Department of the ‘‘Association 


” 


des Industriels de France. In oxy-acetylene welding gases and fumes are due to 
(1) combustion of gases in the torch flame, (2) secondary reactions assisted by 
high temperature of oxy-acetylene flame, (3) physical and chemical transformations 
in metals and alloys, (4) physical and chemical transformations in fluxes used. 
Only item (3) must be kept in mind as having some importance for instance: 
oxide fumes in case of welding with brass. In electric welding, gases and fumes 
are due to (1) reaction of surrounding air components, (2) physical and chemica! 
transformations of electrode metal, (3) physical and chemical transformations of 


electrode coatings. Items (2) and (3) must be considered. Very fine 


oxide 


dust is produced by the electrode metal. Although gases and fumes would not 
be deleterious welding operations should be carried out in well ventilated shops. 
FR (7b) 
Welded vs. Cast Iron Jigs and Fixtures. Grorce L. Kiurer. Jron Age, 
Vol. 135, Jan. 24, 1935, pages 18-21. Most important advantage of building 
jigs and fixtures by electric welding is the saving in initial cost of tools, which 
ranges from 20 to 30%. Equipment required is a pantograph type oxy-acetylene 
cutting machine, with radius attachment for circular work, electric are weldet 
and square surface plate with machined T-slots in both Girections Gives some 
specific cases, VSP (7b) 
Substantial Developments in All Types of Welding. R. E. Mitier. Jron Age, 
Vol. 135, Jan. 3, 1935, pages 154-156, 159-160, 280-281. There has been 
substantial technieal progress in all branches of welding and cutting. In are 
welding the use of A.C. current process has increased, particularly in pressure 
vessel welding. Heavily coated electrodes that develop weld strength ranging from 


85,000 to 100,000 


machines 


were developed 


been put yn the 


Ib./in.? Various types of improved 
have market. Some of the developments dis- 
cussed are: A.C, are process furthered by new electrodes; new electrodes meet wide 
variety of requirements; electric resistance welders highly developed; multi-flame head 
gas welding torch; and substantial developments in all 


resistance 
welding 


develkped lor 


welding 


types of 


VSP (7b) 


Miuiter. Gas Age Record, Vol 
Instances are given of rapid welding by 


process is 


New Records in Pipe-Line Welding. R. B 
74, Oct. 20, 1934, 29 
the Lindeweld 
upon the use of ar 
immediately 


pages 333-334, 336. 
Multi-Flame blowpipe head. The 
acetylene flame which produces a reducing atmosphere 
surrounding the weld and maintains in the weld metal a carbon content 


Process using a | based 


eXCESS 


substantially equal to that in the base metal, backhand technique and a 
special welding rod. VVK (7b) 

Hardening of Surfaces by Gas Welding (Le Durcissement des Surfaces par Re- 
chargement). M. Micuaup. Revue de la Soudure Autogéne. Vol. 26, 
Dec. 1934, pages 2-8. Paper read at the XIth Congress of Acetylene and Fusion 
Welding in Rome, June 5-10, 1934 FR (7b) 


Interesting Application of Double Side Oxy-Acetylene Welding (Une Application 
Intéressante de la Soudure Montante a Double Cordon). R. Mestier. 
de la Soudure Vol. 27, Jan. 1935, 10-11. This 
be used for welding plates having up to 12 mm. thickness. 


Revue 
method ean 
Each of the 2 torches 


Autogéne, 


pages 


working simultaneously on e¢ach side of the joint must have a capacity of 30 liters 
CoHy/ht Filler rods have a diameter of 2 mm. for 2-5 mm. plate thickness and 

mm. for 6-12 mm. piate thickness rhe method gives good results with 18-8 
Cr-Ni_ steel Article explains and illustrates manufacture of a gasometer made 


of Cu steel plate of 5 mm. thickness. Diaméler of work is 6 meters and capacity 


3 


15 m3 FR (7b) 

Welded Chemical Equipment from Special Metals. Emerson P. Poste. IJn- 
dustrial & Engineering Chemistry, Vol. 27, Feb. 1935, pages 128-134. A 
review of the progress in welded chemical equipment, treated under the following 
headings: fusion-welded pressure vesse Is, low-{ steel, alloy steel, clad steels, non- 


ferrous metals and alloys, control tests, hydrostatic tests, and typical installations. 


Six photomicrographs of welded metal structures are shown. MEH (7b) 


Absorption of Nitrogen by tron Melted Under Electric Arc and the tron- 
Nitrogen Diagram (Sur |l'Absorption de |'Azote par Fusion du Fer a l'Arc et le 


Diagramme Fer-Azote). A. Porrevin & D. Séreérian. 


Revue de la Soudure 


Autogéne, Vol. 27, Jan. 1935, page 12. Note read befor® the ‘‘Académie des 
Sciences” on Tee. 26, 1934 FR (7b) 
Mechanical Properties of Welds Studied by Small Test Pieces (étude Micromé- 


canique des Soudures). Atrert Portrevin & PIERRE CHEVENARD. Comptes 
Rendus, Vol. 200, Jan. 21, 1935, pages 319-321 Results of mechanical tests 
on test pieces 1.5 mm. diam. cut from steel sheets (C 0.15, Cr 0.9, Mo 0.2) 
show the difference in physical properties in welded areas (1) next to the weld 
where melting occurs (2) beyond the weld where partial melting takes place and 


(3) where heating only occurs. For 
Rendus, Vol. 200, Jan. 14, 1935, 


deseription of 


pages 212-215. 


machine, see Comptes 


FHC (7b) 


Fabricating Refrigerator Evaporators from 18-8. E. F. Ross. Steel, Vol. 96. 
Jan. 21, 1935, Describes practice of the General Electric Company 
in the forming and welding of evaporator units for monitor-top and lift-top units. 
Spot and seam welding:is used. (Cu equalizer tubes are attached to the 
less steel headers by Ag soldering. All welding machines are 


pages 22-26, 


stain- 
controlled by 


thyratron tubes to insure accurate weld timing. MS (7b) 
Wide Sheets for Streamline Bodies Produced by Special Flash Welder. Perrer 
W. Fasster. Jron Age, Vol. 134, Sept. 20, 1934, pages 38-39. Describes 


the production of sheets for automobile bodies in widths up to 78 in. or more. 
Different methods have been tried in this country and abroad. Satisfactory weld- 
ing of such sheets was accomplished by the flash method. An absolutely soft and 
clean weld was the goal. This was done through a slow weld. In making such 
welds, proper alignment is of great importance. Elkonite, a Cu-W alloy electrode 
was used which is able to withstand high clamping pressure without deformation. 
In finishing the weld the flash was removed ‘by a Morton flash trimmer. VSP (7b) 


MA 194 


to 


- 


io 4) 


10 





Structural Welding Regulations and their Future Development. 
7, Jan. 1935, pages 426-429. Mechanical testing of welds as regulated in dit. 
ferent countries, design and structural details, workmanship and inspection - 
discussed and the various types of welded joints are illustrated. Ha (7b) 


Welder, Vo). 


Bronze Welding (La Soudo-Brasure). Soudure et Oxy-Coupage, 
to Revue de la Soudure Autogéne, Vol. 11, Oct. Dee. 1934, 
Typical applications of the method, i. e. 
castings and building up of worn parts, are 


Supplement 
; pages 236-237 
repair of broken cast Fe and bronze 


illustrated. FR (7b) 


Specifications for Added Metals Used in Oxy-Acetylene Welding (Specifications 


Relatives aux Métaux d’Apport pour Soudure Oxy-Acétylénique). Revue do la 


Soudure Autogéne, Vol. 27, Jan. 1935, pages 2-4. First part deseribes aim 
and application of specifications. Second part gives specifications dealing with 
added metal for welding steels. Properties are measured after melting of the 
metals. Metals are divided in 2 classes (1) Those which need only to be 
characterized by mechanical properties (tensile strength, elongation, impact 
resistance, Brinell hardness). (2) Those which must show special properties: 
Cu steels, corrosion resisting Cr-Ni steels, stainless Cr steels. Each kind of rod 
is marked with a conventional colouring. Third section explains testing conditions 


of added metals. FR (7b) 


Largest Single Steel-Frame House Built by Arc Welding. 


Pee. 27, 1934, pages 14-16. 

erected in Toledo. The house consists of 12 rooms, a total cubie content 
of 53,450 cu. ft. Fire proof construction, greater stiffness and rigidity as well 
as high speed of assembly, are provided for by the design of the are welded steel 


frame. VSP (7b) 


Iron Age, Vol. 134 
Describes the construction features of a stee] frame 
house 


American Welding Society Marine Code for Welding and Gas Cutting. Part p. 


American Welding Society Journal, Vol. 14, Mar. 1935, pages 16-18. Rules 
for the fusion welding of hulls and hull plates. WB (7b) 
Light-Weight, Streamlined Passenger Coaches Are Arc Welded. Jron Age, 


Vol. 134, Oct. 4, 


new steel 


1934, 


passenger 


pages 36-37, 67. Describes the are welding 


Milwaukee, St. Paul & 


work on 52 


Pacific RR. 


coaches of Chicago, 


Use of welding reduces weight 35%. Equipment used is made by Lincoln Bleetrie 
Co VSP (7b) 

Arc-Welding in Ship Construction. Davin Arnotr. Enginee) Vol. 139, 
Jan. 18, 1935, pages 73-74. Abstract of a paper read before Society of 
Naval Architects and Marine Engineers. Discusses methods of cons ¢ a num- 
ber of small are-welded vessels, chiefly tank barges, built to the fication of 
the American Bureau of Shipping. VSP (7b) 

Light Beam Indicator for Aluminum Resistance Welding D. I. B Metals 
> Alloys, Vol. 6, Mar. 1935, page 70. Describes device for ling time 
in spot welding of Al alloys. WLC (7b) 

Metallurgy of Oxyacetylene Welding of Steel. J. H. Critcnu W elding 
Engineer, Vol. 20, Feb. 1935, pages 21-24. The physical cha (expansion 
and contraction), metallurgical effects (crystallization), heat-trea and the 
effect of alloys and the chemical reactions of liquid steel with urrounding 
materials, whieh al) occur in the welding process, are diseussed ictions ia 
welding and in open-hearth practice are analogous. Ha (7b) 

Production Methods Used on Welding for Construction Purposes. DeatH- 
ERAGE & J. B. Latrerner. Mill & Factory, Vol. 15, D ‘34, pages 
55-58. Paper read at the 35th Annual Convention, Internat Acetylene 
Association, Pittsburgh, Nov. 14, 15, and 16, 1934. Applicati the oxy- 
acetylene process in piping work. Kz (7b) 

Japanese Steel Equipment Fabricated by Arc Welding. A. F. vis. Jrom 
Age, Vol. 134, Sept. 20, 1934, pages 32-34. Describes the fab: mn of steel 


mill drives by are welding by the United Engineering & Foundry | Y oungstown, 
in a quarter of the usual time. Welding equipment used was supp by Lineoln 
Electric Co., Cleveland. VSP (7b) 


Gas Welding Manganese Steel Develops Brittleness. Joun lHlowr HALL. 
Steel. Vol. 95, Dec. 10, 1934, page 42. Criticism of article in Aug. 6, 1934, 
issue. Heating of Mn steel castings by torch makes them brittle, a it is there- 
fore necessary, in the case of gas welds of castings of any size, that entire 
casting be heat treated a second time. As very few establishments are equipped 
to heat treat castings, gas welding of any but small Mn steel castings is not to 


: «7 
be recommended. MS (7) 


Welding of Heat-Resisting Steel Alloys (Das Schweissen der warmfesten und 


hitzebestandigen  Stahilegierungen). HH. Scnorrxy. Zeitschrift Verem 
deutscher Ingenieure, Vol. 79, Jan. 12, 1935, pages 41-46 Several deli- 
nitions are given: Creep strength (Warmfestigkeit) is the property to resist 
high mechanical stresses at elevated temperatures. Each metal has a temperature 
limit, below or above room temperature, at which the duration 0! the Joad 
affects the resistance and slow creeping starts. Creep strength 1s generally 


considerably improved, up to 550° C., by even slight alloying while heat resistance 
in chemical respect can only be increased gradually by additions of si, Al and Cr, 
or Ni. The different groups of alloy steels are discussed. All these alloys can 
not be fire-welded; electric and fusion welding can be employed without ceteriora- 
tion of the properties. Adjustment of flames, testing of welds and some —_ 
are described. Ha (7) 


Some Fundamentals of Spot Welding Especially of the Light Alloys. Ray Mone 
H. Hosrocx. Metals & Alloys, Vol. 6, Jan. 1935, pages 19-25; Feb. = 
pages 41-45; Mar. 1935, pages 67-69. 14 references. Spot welding is said 10 
result, like hammer welding, from recrystallization below melting temperature. 
This reerystallization is affected by deformation of the metal and recrystallization 
temperature. Strength and reliability of spot welds are discussed with respect 
to several factors such as mechanical and electrical construction of the welding 
machine, temperatures and deformation produced by the machine and some — 
properties of materials being welded. We ( 
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Welding High-Pressure-High Temperature Steam Piping. Sapin Crocker. 
Heating, Piping & Air Conditioning, Vol. 7, Feb. 1935, pages 81-84; Mar. 
1935, pages 132-136. Part I. Stress relieving of welds by means of a ring 
collar which can be clamped around pipe weld, is the main part of the paper. 
The ring collar is a high-frequency induction furnace coil which is portable thus 
making possible heat treatment of pipe-welds in place. The purpose of stress 
relieving is two-fold. First, to heat the struéture to a temperature sufficiently 
high to allow any locked-in stresses from welding to relieve themselves by creep 
This eould be accomplished in the neighborhood of 900° F. provided sufficient 
time were allowed at that temperature for creep to take place. The more prac- 
tical range is 1100 -1200° F. because of more rapid creep. The second purpose 

ty take advantage of the drawing or tempering action existing in the Jatter 
range as commonly used in heat-treating alloy steel castings and in the partia! 
annealing of! quenched or cold worked forgings. This draw has been found to 


increase ductility of electrically deposited weld metal as much as 50° in some 
pu a the impact resistance shows an increase of 10-15%.. There probably 
is also an increase of fatigue resisting properties. The martensite and troostite 
structures are changed to sorbite Part Il. Creep of steel due to high pressure 
ind temperature necessitates periodic tightening of bolts on flange-bolted steam 
| is especially difficult when it is necessary to uneover the bolts it 
hem The use of welded joints is considered a superior substi 
tute flange-bolted line when they conform to the following specifications 
(1) is to be of full strength variety made in position without the need 
for sti other reenforcement and stress relieved in place for pipe sizes 2 
und ' (2) valves to have welding ends, (3) manifolds to be fabricated 
from pj h branch outlets reenforced where required in accordance with Boiler 
Code ! ind stress relieved preferably in a furnace, (4) weld splatter inside 
the pip be avoided through the use of backing rings in pipes 2'%4” and larger 
where | welds are employed and through the use of socket or sleeve welds it 
pipe 2 smaller, (5) welding to be done by duly qualified welders, (6) all 
welde to be given a hydrostatic and hammer test after erection. The 
quality | of the welding is effected by graphical recording device whicl 
evaluat consistency of the welder by measuring the ratio of arcing time to 
7 ye time. A sample curve is given. WB (7b) 
Sold ver of Auto Body Welds Eliminated by Proper Procedure. Pretrer W 
FASS ron Age, Vol. 134, Nov. 15, 1934, pages 12-14, 69 Automobile 
hod irers here and abroad solder-over flash welding. Author states 
r procedure in welding soldering can be eliminated. Most important 
letai welding is the proper welding line with the proper tangents. By 
means drawing explains the development of the proper welding line. 
VSP (Tb) 
Butt 9 Theory. P. W. Fasster. Welding Engineer, Vol. 20, Feb. 
1935 26-28. Manner of calculating heat requirements, time and capacity 
of we sformer is described: curves for determining best conditions for 
butt-w viven. Ha (7b) 


7c. Riveting 





Age | ting of Light-Metai Rivets (Das Vergiiten von Leichtmetall-Nieten). 


A. vi RLEDER. Aluminium, Vol. 17, Nov. 1934, pages 138-140. Rivets 
f materials of the duralumin type (avional, aladur, bondur, ulmin- 
ium a |) must be age hardened immediately before riveting since the rivet 

properly formed after the material has hardened Rivets of the 
Type ¢ rodal, pantal, corrofestal, which harden only at higher temperatures 
ean he semi-hard condition and finished in that state without annealing 
A few ind annealing furnaces to heat treat the former type are described. 


Ha (7c) 


Light-Metal Riveting (Aus der Praxis des Leichtmetall-Nietens). W. Zarces. 
Alum Vol. 17, Nov. 1934, pages 127-137; Dee. 1934, pages 177-188. 
While ving capacity of an Fe rivet depends on the friction resistance due to 
the shr f the rivet that of the cold-made light-metal rivet joint depends 
entirely e shear resistance. The various rivet shapes, solid and hollow rivets, 
joining of materials with rivets of the same and of different material, calculation of 
arrying ¢ ity, technique of riveting with regard to the properties of light metals 
are discu ind riveted joints are explained by drawings. 33 references. Ha (7e) 


Hot Riveting of Hardenable Al Alloys (Warmnieten aushartharer Al-Legierungen). 


R. IRMANN. Aluminium, Vol. 17, Dec 1934, pages 189-190. Rivets of more 
than 12 mm. diam. of hardenable Al alloys are difficult to rivet cold and ar 
usually heated It has been found, however, that this process reduces the strengt! 
of the umin considerably around the hole besides being very inconvenient so 
oe recommended to use for large rivets over 12 mm. diam. either soft 
duralun r mor 


e rivets of smaller diam Ha (7c) 


Light Metal Rivets (Leichtmetalinieten’. K. Guier. Zeitschrift fiir Meta!t- 
hunde, Vol. 26, Mar. 1934, pages 65-67; Apr. 1934, pages 90-91. March in- 
—— ae design of light alloy rivets. April instalment gives directions for 

ing shearing strength, tensile strength, elongation, ball hardness and im- 

Pact strength and for determining proper solution heat treatment times and 
temperatures. See also Metals & Alloys, Vol. 5, June 1934, page MA 284, 
RFM (7c) 


© gd 1 on oe ” R. Vv. HitcHInson. A merican Machinist, Vol. 
squeezing operation mas Cee-Cee. What is going on inside a riveted joint during 
symmetrical hae tha usted on actual cases. As long as the forces are 
wise defor es am rivet axis uniform stresses are exerted in the sheet; other- 

‘Ormation may take piace. The type of head has an influence on the 


at) on } ' > ll ig ‘ i 
rive and ) the amount of we ing 0 the head. A formula 
or the effective f > ; r} j Hs Te 

oree is giver a (ic) 


force required to 


Mom woge A of Riveted Pipes for Hydraulic Pipe Lines. Selection of Type of 
hoix des a des Tuyaux Rivés pour Conduites Forcées. Détermination et 
314-299 ivures). G. GiLtes. Arts-et-Métiers, Vol. 85, Dec. 1933, pages 

<<. Possibilities of riveting are studied. FR (7c) 
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CARBON-MOLYBDENUM 
STEEL 


Recently introduced steels containing small quantities of molyb- 
denum are notable for their excellent tensile strengths and high 
creep strength, or resistance to slip between adjacent grains when 
stressed at high temperatures. The usual molybdenum content of 
such steels is .40% to .70%. 





MUREX CARBON-MOLYBDENUM 


WELD METAL 





PHYSICAL PROPERTIES 


Yield Point 55.000 p.s.i. Elongation in 2 in. .... AY, 
Ultimate Strength 73,000 p.s.i. Reduction in Area 66.6%, 
CHEMICAL ANALYSIS 
Carbon 12% Molybdenum 48%, 
Silicon 08%, Manganese 64%, 


Phosphorus and Sulphur less than .035%, 





Murex Carbon-Molybdenum .50 Electrodes are used 
widely in welding piping for high-pressure and high 
temperature services. Rapid in operation, they can 
be depended on consistently to produce clean, sound 
deposits with physical properties equal in every re- 
spect to those of the metal being welded. In fact, the 
particular properties of the deposit depend to a great 
extent on the carbon, molybdenum and manganese 
contents of the parent metal. When welding high 
strength manganese-molybdenum steel, for example, 
the weld metal may develop tensile strengths as great 
as 97,000 lbs. per sq. in. 


Murex Electrodes for welding alloy steels . . . includ- 
ing Cromansil, Cor-Ten, 22% Nickel, .85% Nickel. 
4% to 6% Chrome ... have found wide acceptance 
throughout industry. All are standard Murex Elec- 
trodes and can be furnished promptly from stock. 


May we send you the recently published booklet de- 
scribing the entire Murex line? Ask for Booklet 2 a. 


METAL & THERMIT CORPORATION 


120 Broadway New York, N. Y. 
Albany Chicago Pittsburgh 5S. San Francisco Toronto 


U RE 


HEAVY MINERAL 
COATED ELECTRODES 
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8. FINISHING 


RAWDON, 


H. 8. 


Metal Surfaces Treated and Finished More Effectively. Stee/, Vol. 96, Jan. 7, 
1935, pages 148-149, 263. Reviews important advances made in 1934 in surface 
treatment of metals. MS (8) 


The Year's Progress in Metal Finishing. 
Vol. 135, Jan. 10, 1935, pages 24-29. A major development in 1934 was the 
increased appreciation of the commercial significance of a good finish. Of great 
significance was the completion of exposure tests of plated coatings involving the 


Hersert R. Simonps. Jron Age, 


exposure of 700 panels, the results of which have been summarized as _ useful 
specifications. The most important development in metal protection was the in- 
troduction of heavy Zn coating, according to one authority. In a_ review of 


plating progress Colin G. Fink points to a number of developments in corrosion 
protection. Important progress was made in pickling and burnishing. Enamels 
and lacquers were improved. Some of the European developments consist of (a) 


electrocleaning in eombination with hot galvanizing, (b) spreading Al powder 
over Zn bath to prevent oxidation of Zn and to give galvanized products a silvery 
finish, (¢) coloring Al with oxalic acid and (4) a German process for bright 


Ni plating. VSP (8) 


How Attractive Finish Helps Metal Products Sales.—28. Some Practical Finish- 
ing Problems. Herpert R. Simonps. /ron Age, Vol. 134, Nov. 22, 1934, 
pages 19-23. Describes practical experience in finishing various products such as; 
golf club heads, bolts and nuts, automobile coil springs, steel beer kegs and 
structural Al. VSP (8) 


8a. Pickling 


Surface Cracking of Steel Castings During Pickling. C. W. Brices & R. A. 
Gezetius. Metals & Alloys, Vol. 6, Feb. 1935, pages 39-40. Data show 
that steel castings develop H». embrittlement in pickling. Though use of inhibitors, 
annealing before pickling and boiling water after pickling lower the tendency to 
embrittlement of the material, pickling should be avoided as method of cleaning 
whenever possible. Combination of internal tensile stresses and the action of acid 
appear to cause incipient cracks. WLC (8a) 


Recent Investigations of the Pickling of tron (Neuere Untersuchungen tiber das 
Beizen von Eisen). W. Macuvu. Korrosion und Metallschutz, Vol. 10, 
Dec. 1934, 277-288. The different methods of pickling, i.e. removal of 
scale from Fe for various purposes of working, the nature of their action and that 
of inhibitors were investigated. Effect of the latter consists in a greater adsorp- 
tion of the colloid by pure Fe than the scale; the covering layer contains about 
50% pores. Resistance of the passivating layer against dissolving is increased 
in presence of gelatin. The capillary action of the layer retards the disselving of 


Fe because it reduces the velocity of the ions of the pickling acid. Experiments 
detail. Ha (8a) 


pages 


are described in 





8b. Cleaning, including Sand Blasting 


The Cleaning of Metals. 6. Degreasing by Means of Organic Solvents. S. 
Wernick. Industrial Chemist, Vol. 10, Dec. 1934, pages 479-481. The 
use of and properties of ethylene trichloride are given together with details of 
construction and operation of a small vapor-liquor plant. RAW (8b) 


Bullard-Dunn Process Used to Clean Car Parts. 


Iron Age, Vol. 134, Dec. 20, 
1934, pages 28-30. 


Description of installation for cleaning ear parts at a Detroit 


automobile plant. The process is also used to clean metal parts internally such 
as motor oil lines. The process is claimed to be cheaper and the quality of the 
work better than that of wire brushing. VSP (8b) 


8c. 





Polishing & Grinding 


Grinding Detachable Chain Links. 
Vol. 16, Feb. 1935, pages 6-8 
by abrasion method. 


Epwitn Bremer. Abrasive Industry, 
Malleable cast-iron parts are finished for assembly 
Protrusions on cast white iron links are removed by grinding 
while in the hard state because its brittleness shortens grinding time after which 


they are heat treated to produce tough malleable iron. WB (8c) 


Surface Finish and How It Can Be Measured and Specified. FE. J. Apnorr. 
S. A. E. Journal, Vol. 36, Mar. 1935, pages 112-116; Iron Age, Vol. 135, 
Jan. 31, 1935, Profilograph records are shown in which size and 
shape of surface irregularities can be measured in inch units. Surface finish cannot 
be expressed by a single number because size. shape and range of size and 
shape of profiles differ with various operations. Examination of %4” of the surface 
with profilograph is sufficient, for evaluating most surfaces while fine finish re- 
quires Still*less than 44”. The actual contour of the surface is magnified many 
times on the photographic record and the magnification can be controlled within 


pages 23-26 


a large range. To illustrate the advantage of the profilograph over other methods 
for determining roughness, several records are shown for surfaces finished by 
different methods. WB + VSP (Se) 
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Surface and Shape Characteristics of Cylinder Bores. Kixke W-. CONNoR 
S. A. E. Journal, Vol. 36, Mar. 1935, pages 93-111. Outline of methods for 
finishing cylinder walls with honing machines and for measuring of wall roughness 
by means of profilograph instrument. Wear of cylinder wall is discussed for auto. 
motive and Diesel service. Profilograph is essentially a diamond-point probe to 
whieh a small mirror is attached by means of which a light beam is reflected to pro- 
duce a photographie record of surface contour as the probe is moved. Precautions 
necessary to observe in reboring cylinders to prevent misalignment due to head Strains 
and warpage are pointed out with several examples of correct alignment produced “es 
modern technique. WB (Se) 


Grinding Stainless Steel Welds. E. P. Grismer. Abrasive Industry, Vol. 
16, Feb. 1935, pages 9-10. Grinding Welds in Stainless Steel Demands Specias 
Care. Steel, Vol. 95, Dec. 24, 1934, pages 30-32. A flexible-shaft grinding 
wheel is generally necessary because the welded structure is usually too bulky to 
be brought to the wheel. The practical technique required to finish weld to color 
and tone of parent metal is given in detail together with suggested abrasives and 
liquid media for carrying the abrasive. WE + MS (Se) 


8d. Electroplating 


Method for 


Electrolytic Deposition of Metals and Alloys (Verfahren 

zur elektrolytischen Abscheidung von Metallen und Metalllegierungen) M. 
ScHLOTTER. Oberflachentechnik, Vol. 12, Feb. 19, 1935, pages 45-46. 
Aecording to this method (DRP 608268), the poisonous KCN used many 
plating baths is replaced by non-poisonous thiocyanogen compounds 1 give 
deposits of equally good properties and of even finer grain. The curren: iency 
of these baths is almost the theoretical value and the required voitag: low. 
A bath for Ag plating is: 33 g. Ag thiocyanate, 200 g. Na _ thiocya i x 
H20; for Cu plating: 43 g. cuprothiocyanate, 200 g. ammonium thiocya 10 g. 
Na sulphite, 1 1. HeO; or 34 g. ecuprochloride, 250 g. ammonium thio — 
g. Na sulphite, 1 1. He@. Bath voltage 0.5, current density 100 m.?, 
efficiency 98.5% referred to cuprosalt. The deposit is dense and firn rent 
and nas a better brightness than those from cyanide solutions. Bright be 
increased by addition of colloids or capillary-active substances. (Rd) 
Accelerated Tests of Nickel and Chromium Plating on Steel. Pau W. | RAUS- 
sER, ABNER BRENNER & WILLIAM Bium. Journal of Researc ional 
Bureau of Standards, Vol. 13, Oct. 1934, pages 519-526. Plate: imens 
similar to those used in atmospheric exposure tests were subjected to erated 
tests, especially NaCl spray and intermittent immersion in Natl so The 
time required for the first appearance of slight rust in these tests wa con- 
sistent and showed no direct relation to the protective value of tings. 
When the extent of the rust at the end of a definite period, for « 100 
hrs., was recorded, the results were approximately parallel to those of herie 
tests. The protective value of a metallic coating against a test of type 
depends principally upon its freedom from porosity. The latter can be rmined 
in a few minutes by the ferroxyl test. \ (8d) 


Sources of Defects in Nickel Plating and Their Correction (Fehlerqueiien bei 


der Vernickelung und ihre Behebung). Rorerr G. SNELLING. itker- 
Zeitung, Vol. 58, Oct. 24, 1934, pages 860-862. Black color of a leposit 
is due to Zn, Cu, or other impurities in the electrolyte. Dark color “aused 
by the solution being too cool, or not acid enough, by the current g too 
low, or by loose contacts. A solution temperature of 53° to 57° ¢ recom- 
mended. The presence of oil or grease will color the deposit yellow. Gr results 
from insufficient single Ni salts or current conducting salts and can b rrected 
by adding HsBOs. Irregular color, spotty and streaky deposits are caused by 
the articles being plated or the plating solution not being clean, or by fficient 
conducting salts. Rough and brittle deposits result if the solution is » cOn- 
centrated either in the entire tank or at the bottom. Other causes are solution 


too high in single Ni salts, too alkaline, or too high in organic compounds oF 
colloids. Very high current produces dark, ‘burnt’? deposits and too rapid plating 
produces peeling. Dull Ni results from a concentrated electrolyte, ufficient 
anode surface, too high a temperature, insufficient metal ions in the solution, too 
low current, or too low acid concentration. A solution containing mu organie 
matter or colloid gives a shiny deposit. Uneven and irregular deposits result if the 
anodes and cathodes are too close together, or the bath is not agitated. Pitting 
is caused by too high current, too low acid, or the surface of the articles not 
being polished enough. Rust appearance indicates a pitted deposit. CEM (8d) 


improved Coating Applied to Wire by Electrogalvanizing. Steel, Vol. 95, Dee. 
24, 1934, pages 22-24. Describes the Bethanizing process used at Maryland plant 
of the Bethlehem Steel Co. Bright steel wire, after passing through a Pb annealing 
bath, is cleaned electrolytically first in fused NaOH and then in acid. Zn is 
deposited in lead-lined electrolytic cells 55 ft. in length and wide enough to ae 
commodate 8 wires. %n strip anodes extending the entire length, divide the 
cells into compartments through each of which a single wire is drawn. Electrolyte 
is pure ZnSO4, prepared chemically direct from roasted ore. Current density 6. 
700-1400 amps./ft.2 is used. It is claimed that the coating, which may be 
any thickness desired, is so ductile and adherent that it will not crack, flake, 
or chip off under severe distortion, Ms (8d) 


Chevrolet Brake Linkage Has Plated Parts for Protection. Automotive Indus 
tries, Vol. 71, Dec. 22, 1934, page 778. Component parts of the brake linkage 
at the wheel are protected against corrosion by plating with Zn, Cd, or ‘ r. Cd 
and Cr which are used on parts subjected to wear have been found useful both 
fer protection and for reduction of friction between mating parts. BWG (8d) 
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8e. Metallic Coatings other than 





Electroplating 


Machine Element Coating. CHartes Boypen. Metallizer, Vol. 3, Dee. 31, 
1934, pages 2-4, 7; Iron Age, Vol. 135, Jan. 10, 1935, pages 35-37. The 
advantages and best procedure of repairing and coating machine parts by metal 
spraying are discussed. Worn parts may be rebuilt quickly and usually with very 
little expense, often without dismantling heavy machinery. Coatings may be applied 


locally for corrosion resistance, wear resistance, better bearing properties, ete. 
About 80% of the suecess of the coating is said to depend on the preliminary 
surface preparation. If prepared by machining a rough tool mark is desirable. 
After spraying, the work may be finished to size by wet grinding or by machining 
with sharp cutting tools. VSP + BWG (8e) 


Decorative Uses for Metallizing. Metallizer, Vol. 3, Nov. 30, 1934, pages 


at ral procedure and a number of examples are given of sprayed metals for 
fects These inelude bronze coating of wooden letters, metallized 
tumes and metal impressions of masks of celebrities BWG (Se) 


Report on Recently Completed Water Tank Job. R. L. Crane, Jr. Metallizer, 


Vol Noy. 30, 1934, pages 8-9. Details are given on operating conditions, pro 
eedure and apparatus for Zn coating water-storage tanks. A sprayed Zn coating 
f 2 t.2 is claimed to outlast a hot dipped galvanized coating about 5 
times / wplied by the metallizing process has proved very satisfactory for 
numer pplieations. BWG (Se) 


Sales Appeal of Hot-Dip Zinc Coatings, Wattace G. IMuorr. Jron Age, 


Vol. 1 Noy. 22, 1934, pages 10-13. Discusses various galvanizing finishes 
as re 0 eonsumer appeal. The various spangles are classified and discussed. 
The n ible and attractive type of finish is said to be the “‘pearly’’ spangle. 
This vill not discolor or tarnish as quickly as others. Metal ware and 
cheets nangle at its best. Large baths give smovuthest coatings. One cause 
of ro ng is contamination of the bath with Fe. VSP (Se) 
A M ypic Analysis of Sprayed Metals. T. W. Lippert. Jron Age, 
Vol. 1 ig, 30, 1934, pages 8-13. Deals primarily with microstructure of 
the the discussion being based on laboratory results reported by Dr. 
Sche H. Reininger of Germany. A _ brief history of the metal spraying 
proc discussion of the various current methods are given. Practically 
any 1 be liquified and sprayed on any type of surface by some method. 
Molte issues from nozzle as a fine cloud, the individual particles varying 
in di m 0.0004” to 0.0006”, according to the metal and position of 
flame adherence on clean and well roughened surface is about 7 tons/in.? 
in pu to surface. Microscopic examinations of Pb and Sn show that 
there i fusion of particles. Sprayed coating is considerably more porous 
than | or electroplated coatings. Difficulties of brushing coatings lies in 
excessis res. Heating surface before spraying is beneficial. VSP (Se) 


| 8f. Non-Metallic Coatings 


Ships’ ipositions. Anti-Corrosive and Anti-Fouling Compositions. Synthetic 
& At Finishes, Vol. 5, Aug. 1934, pages 109-111, 125. The object of 
underwa ts for ships is to protect the hull against sea-water corrosion and 
to pre he formation of animal and vegetable marine growths. Red lead 
priming falling into disuse. Under the action of sea-water, some Pb 
chloride which forms a strong galvanic couple with Fe. Anti-corrosive 
priming are usually based on a water-proof medium in which are incorporated 
Fe oxide suitable proportions of inhibitors such as Pb or Zn chromates and 
Zn oxide Paints in which brush marks persist are inferior since deterioration 
usually 1 ifests itself in the ‘“‘ruts.’’ Cargo and warships foul most heavily 
during idjing. Tests of Vilna definitely established that dark carriers are 
most fay * to vegetable growths. Earlier methods of protection by Cu and 
brass s! g, electrolytic Cu coating, Cu bronze powder, amalgams, Japan 
lacquer are reviewed. Antifouling compositions are given. Metallic poisons having 
Cu, Hg \s base and organic poisons are discussed. All antifouling composi- 
Lions are nitted to be more or less imperfect. Recently, rubber latex together 
with a zing agent has been proposed for hard, smooth coatings EF (Sf) 

Reactions Important for Adherence when Firing Ground Coats containing no 
Adherence-promoting Oxides. A. Dierzen & K, Mevures. American Ceramic 
Society irnai, Vol. 18, Feb. 1935, pages 35-37. In an investigation to 
determine iherence of ground coats to steel, test pieces were fired from 600 
my? { lifferent periods. The formation of ‘“‘hammer scale’’ between steel 
nd enam iver showed strong oxidation in spite of enamel coat. Three stages 
of firing described; in stage A, the initially formed hammer scale dissolves 
in enan 


' oxide present is reduced by Fe to FeO, atmospheric oxygen by 
diffusion reoxidizes Fe’’ to Fe’’’ which leads to saturation of enamel with Fe oxide 
and Precipitation of Hastingsite, a constituent containing both Fe’’ and Fe’’’, 
finally magnetic oxide, Fes0, forms In stage B, the oxidation of FeO and the 
formatior magnetic oxide is completed. In stage C, firing is completed and 
“( U heads’’ appear which are due to red hematite (FexOs) crystals formed from 
Fes0,. The Practical significance of the work is that enamels which do not 
fontain Co and Ni oxides can adhere properly if they are correctly fired. It is 
claimed that the cause of this adherence has been found. WB (Sf) 


’ — and Baking With Inductive Electric Heat. 
©. 1935, 1 


Pages 95-05. 


Industrial Heating, Vol. 2, 
Describes a few examples to show that induction heat 


advantageously be applied for drying and baking painted or enameled 
metals whereby the 
of heat 


Ing can 
metal itself is heated inductively without external application 


Ha (Sf) 


May, 1935—METALS & ALLOYS 


10 





Marine Uses for Aluminum Paint. Marine Engineering & Shipping Age, 
Vol. 40, Jan. 1935, pages 8-9. Description of use of Al paint on both metal 
and wood for protection and attractive appearance. The pigment is composed 
of Al powder or paste consisting of tiny flat flakes of pure Al. When mixed with 
a suitable vehicle and applied to a surface, many of the flakes crowd to the 
outer surface of the coating where they ‘“‘leaf out’’ to form a practically continuous 


film. Kz (8f) 


Film Coverings as Applied to Finishes. Heat-Sealing Moisture-proof Cellulose 
Film. Synthetic & Applied Finishes, Vol. 5, Nov. 1934, pages 190-192. 
Protection is often necessary in the form of a paper or other wrapping to safe- 
guard metal finishes or organic coatings against dirt or soiling or the possibility 
of corrosion from external influences such as crude cardboard box packages under 
moist conditions. The wrapping of polished or silver and gold electro-p!ated 
articles, small tools, instruments and similar objects of more expensive nature 
is included in this field. Water vapor penetration tests on moisture-proof cellulose 
films are reported. EF (8f) 


Are Synthetic Resins of the Phenolic Type Suited for Coatings on Foed Cans? 
(Sind Kunstharze vom Typus der Phenole zur Herstellung von Konservendosentacke 
geeignet?) J. HaArtass Farben Zeitung. Vol. 39, June 23, 1934, page 653 


Discusses emical reactions between preserved iit ind lacquer coati il 


resulting from crackil 
Methods for physical and chemical testing of 


food cans and the corrosion effect g of lacquer coatings 
food-can lacquer coatings are 
described. The suitability of phenolic resins is discussed critically and _ test 
results on a ‘‘superbeckacite 1001’’ tung oil (1:2) varnish showed that it passed 
all requirements and discredited the statement that this type of coating is 


responsible for the spoiling of preserves. EF (8f) 


Zinc Powder—An Excellent Pigment in Industrial Paint. Synthetic & Applied 
Finishes, Vol. 5, Aug. 1934, pages 107-108; Farbenzseitung, Vol. 39, Oct. 27 
1934, page 1098. 


Atmospheric exposure tests of panels of Bessemer steel ex- 
posed at a 45° angle demonstrated the superior rust-inhibitive qualities of Zn- 
dust paints which result from electrochemical action. Bright steel samples 
were embedded in graphite, Pb chromate, Zn dust, Al powder, red lead, blue 
lead, Fe oxide and magnetic Fe oxide respectively and maintained in an ozonized, 


intermittently-heated atmosphere. All became dull except the samples in Zn 
dust and Pb chromate. The greater adhesive power of Zn dust-Z de paints 
over other commonly used metal-priming paints is demonstrated Zn-dust paints 
are recommended as good primers for other finishing coats, and are used for Fe 
and steel surfaces in plant and bridge maintenance. They are particularly suited 
for underwater service. EF (Sf) 

The Eloxal Process (Das Eloxalverfahren). H. Scumirr, A. Jenny & G. 


Evssner. Zeitschrift Verein deutscher Ingenieure, Vol. 78, Dec. 29, 1934, 
pages 1499-1506. The electrolytic oxidation of Al and its alloys and the proper- 
ties and application of the treated metal are discussed exhaustively The process 
can be used to obtain a variety of results, e.g. wear resistance, hardness, surface 


electric insulation, or ornamental appearance; almost any color can be produced 


on aluminum by using the oxide film as a basis for holding the dye Ha (Sf) 


Problem of Raw Materials. New Domestic Paint Coatings and Painting of Steel 
Structures (Rohstofffragen-Werkstofffragen. Neue einheimische Anstrichstoffe und 
der Anstrich von Stahibauwerken). B. Scueirere. Farben Zeitung, Vol. 39, 


Nov. 10, 1934, pages 1144-1146; Nov. 17, 1934, pages 1167-1169. Paper 
before the Fachausschuss fiir Anstrichtechnik, Frankfort, Oct. 19, 1934, sum 
marizes the status of rust-inhibiting paint coating technique emphasizing recent 
German developments involving domestic raw materials. Prevention of rrosion 
in causes of special chemical attacks is considered and the increased service life 
of structural steel work by improved maintenance methods is discussed 13 
references. EF (Sf) 


The Use of Finely Milled Enamel Slips. F. R. Porter & H. H. Howscuer. 
American Ceramic Society Journal, Vol. 18, Feb. 1935, pages 39-42 
Durability of enamel coatings depends on thickness. Thin coats resist abuse 
better than thicker ones. Tests of 0.012’ coatings show impact and twist values 
about 2 times those for 0.024" coatings. The thin coat involves problems of 
opacity, color standards and shop-working properties. The effect of fineness of 
grind on these problems was investigated. The usual 4-9°% on 200 mesh 
been replaced in the particular case with 12-0.2% on 325 mesh i 
continuous furnace. 


has 
n production in 
Advantages claimed are higher opacity, less wear on spray 
guns, smoother finishes, better suspension, lower firing cost and temperatures. 


WB (Sf) 


Fillers and Binders for Priming Materials 
Spachtelmassen). H. HeEBBERLING. 
1935, pages 15-16. 


(Fillstoffe und Bindemittel fiir 
Oberflichentechnik, Vol. 12, Jan. 22, 
Technique of priming surfaces to be highly polished for 
taking one or more coats of lacquer or varnish is discussed and the preparation 
of the primers described. These consist usually of 


‘halk, fluorspar, lithopone, or 
white lead. 


Coatings of artificial copal or cellulose lacquers are applied Ha (Sf) 


Enamelling tron, Its Behavior in Enamelling. Kart Kautz Sheet Metal 
Industries, Vol. 8, Oct. 1934, pages 587-588 See Metals & Alloys, Vol. 5, 


Nov. 1934, page MA 527. AWM (8f) 


Brown-Dyeing of Copper and Copper Alloys (Braunfarbeverfahren fiir Kupfer und 
Kupferlegierungen). H. Krause. Oberflichentechnik, Vol. 11, Dee. 4, 1934, 
pages 263-265. See Metals & Alloys, Vol. 5, July 1934, page MA 343 

Ha (8f) 


Pipe Protection by Applied Bitumen. IJndustrial Chemist, Vol. 10, Nov. 1934. 
pages 417-422. Methods employed by the British Tube Works, Coatbridge. Eng 
land, for applying bituminous linings or coverings to pipes. RAW (8f) 


How Attractive Finish Helps Metal Products Sales. 
Synthetics. Hereert R. 


pages 22-26, 78 


30—Novelty Coatings and 
Simonps. Jron Age, Vol. 1235, Jan. 17, 1935, 
Describes many of the present day novelty finishes and gives 


synthetic enamels in considerable detail. 
VSP (Sf) 


the composition and properties of 
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LEADERSHIP 





1 
2 
3 
4 
NEW PAGE 
BULLETIN DESCRIBING IN DETAIL 
SOUTHWARK-TEMPLIN . 
STRESS STRAIN RECORDERS 
] 
6 
1934—-Year of great activity among steel companies 
in establishing research laboratories. 
It is a noteworthy fact that Southwark furnished 
testing machines for every new laboratory represented 
in this group. ’ 
In addition, Southwark-Templin stress-strain record- 
ers and/or recorder controllers were purchased with 
the testing machines in all cases except two, where vi: 
it was planned to add this equipment at a later date. 
Such overwhelming preference for Southwark Test- : 


ing Machines and Instruments can only be the re- 


sult of Southwark’s recognized leadership in this 
field. 
¢ ¢ ¢ 


Illustrated above: Southwark-Templin Stress-Strain Re- 

corder in use with a Southwark Hydraulic Testing Ma- 
chine~in the research laboratory of a prominent steel 9 
manufacturer specializing in stainless steels. 


BALDWIN-SOUTHWARK CORP. 


SOUTHWARK DIVISION, PHILADELPHIA 


Pacific Coast Representatives: 


THE PELTON WATER WHEEL CO., San Francisco 
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9. TESTING 


9a. Inspection & Defects, including X-Ray 


Inspection 





C. S. BARRETT, SECTION EDITOR 


Fracture Tests and Ingot Defects. J. H. Hruska Blast Furnace & Steel 
Plant, Vol 22, De 1934, page 705, T07; H t Treatin Forging Vol 
es re - — s bana 5 a . ( . n of crystalline, quem woody, 

netimes desir. 
ib rnd 1 S fiber 

“ low my ! urarn | 

ro I \] \ fil 

ibe ! ' ’ ! ! nb a 
elongation or d tion of Woods ' occur ma a 
containing Ni or Cr or both, especially if produced basic furnas Defect 
is associated with presence of 44-52% CaO McQ in the inelusion the steal 
Prolonged oaking of ingots or bloom prior to rolling or forgi will partly 
remove the lefect Slaty steel j found rarely Klonga | Clusio neipally 
ilicates, oceut the ‘‘slate.”” The defeet ean not e corrected by ar thermal or 
mechanical treatment that has as yet been tried MS (9a) 

Inspection of Die-Castings. FE. Stevan Metal Industry. Lond Vol. 5 
Sept. 7, 1984, pa Zee \ broad, general discu in W ted out 
that, particularly establishments where < tit ire mack to the 
customers’ specifications, careful inspection is nec ry all pat plant 
I} should cover all phases of the work from nd to the 

ni produ [nspecti ound ! | ment that | itself 
\ ! throu i i | u some p iccom- 

is | DY wu und upery ! ! ra 

ir) Gi (9a) 

Spark Test for Steel Horol ca irnal, Vol 77, Ja 1 Lh 
iy A simple description of spark types for various C contents a mn of 
color and spark identification of W tool steel and W magnet ste > (Ya) 

New Apparatus for Testing of Seams of Welded Pipes (Ueber ei Priif- 
gerat fiir Rohrschweissnahte). J. F. Kesper Autoae S 7. 
Oct 1834, pages 140-141 See ‘‘Novel Testing Apparatus for Velds,”” 
VU etals & ] mys, Vol. 6, Feb. 1935, page MA 64. (Ya) 

Directions for the Testing of Welded Joints with X-Rays and a Rays 
(Richtlinien fiir die Priifung von Schweissverbindungen mit Rénten- Gamma 
strahlen). BertHoup. <Antogene Metallbearbeitung, Vol. 23 15, 
1934, pages 392-394. Reproduction of the regulations submitted German 
Association for Technical X-ray Research (Ya) 





9b. Physical & Mechanical Testing 


W. A. TUCKER, SECTION EDITOR 


Connection between Cohesion and Plasticity (Concerning the ength of 
Stretched and Compressed Specimens) (Zusammenhange zwischen Kohasion und 
Plastizitat (Zum Festigkeitseffekt gereckter und gedriickter Proben)). WW. \uNtze. 
Zeitschrift fiir Metallkunde, Vol. 26, Sept. 1934, pages 197-198 \ rebuttal 
to the paper of N. N. Dawidenkow and EB. M. Schewandin (Zettsc/rift fiir 
Metallkunde, Vol. 26, Sept. 1934, pages 193-196) in which wet iestioned 
the views of the author, concerning the applicability of strength lata on 
noteh-bar specimens of pre-stretched and pre-compressed metal to a rmination 
of the ideal resistance to rupture of a metal, and concerning the va y Of the 
concept of oriented micro-fissures for explaining the results ol these ; The 
author adheres, for the most part, to his original opinions. FNR (9b) 


Comparison of Bending Test and Resiliency Test (Raffronto fra le Prove 0 
Piegatura e di Resilienza). S. Menour. IJndustria Meccanica Vol. 1i, 
Jan. 1935, pages 1-8. Experiments with these 2 test methods showed that bending 
tests alone do not reveal the quality of a steel any more than the tensiie 
defects scattered in the material cannot be discovered by it. The resiliency 


proves the structural uniformity of a specimen better and faster. Test methods 
Ha (9b) 


test; 


test 
are described. 16 references. 


Elongation in Long Gage Lengths (Dehnung bei grossen Messlangen). K L 
Meissner & W. Srenzer. Zeitschrift fiir Metallkunde, Vol. 26, New. 
1934, pages 254-255. The elongation of duralumin DMS1 specimens Of ¢f0ss 
section 1.25 x 20 mm. was measured in gage lengths of from 30 to 2000 mm. 
It was demonstrated that the total elongation arises from two sources (1) @ wad 
form elongation throughout the length of the specimen, (2) a localized elongation 


, : ‘ ' 53% 

occurring in the region of necking. The uniform elongation amounted ? a 
- . : » effective diame 
of the total in specimens having a gage length of 10 times the effective diam 


; : inctonific ctor 
of the cross section. The localized elongation becomes an insignificant fa 


zs “a » effective 
in the elongation of specimens of gage length 30 and more times the pre 
diameter. Specimens having a gage length in excess of 100 times the : re 
localized elongation thus inereas 

elongation versus 
elongation 
FNR (9b) 


diameter tend to develop more than one Zone of 
the total elongation abnormally Plots are given of: (1) total 
the ratio of gage length to cross-sectional diameter, and (2) local meat 
versus distance from the end of the specimen. 
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Original KX-3 X-Ray Unit in Hedges: 





AML E OT |B 





EDGES-WAISH-WEIDNERF/7Xy/7/ Kee) 2007777 
GENERAL ELECTRIC 


X-RAY UNIT 


Hedges Walsh-V ‘cidner's latest Oil-Immersel KXC-1 X Ra) 








Walsh-Weidner plant 














A typic elded tube, ready for inspection 
{ longitudinal seams 








, JHEN a boiler manufacturer invests in a G-E 
x-ray unit for the examination of fusion welds 
in pressure vessels, one might assume that he may be 
doing so simply to comply with the A. S. M. E. Class I 
Boiler Code. The purchase of additional G-E x-ray 
equipment, however, must mean that the performance 
of the initial x-ray unit was not only satisfactory, but 
proficable enough to warrant further investment in 
similar apparatus. 

Early in 1931 the Hedges-Walsh-Weidner Com- 
pany installed a General Electric KX-3 industrial 
x-ray unit in their Chattanooga, Tenn., plant. Writung 
of their experience with this equipment in ‘‘Combus- 
tion’ for September, 1931, they said in part: 

“Tne responsibility of guaranteeing the soundness of 
the entire welded seams of a large number of pressure 
vessels is a burden which is too heavy to be placed upon 
any visual inspection during fabrication.* * * 

“X-ray examination of weld seams is not new. But im- 
provements in x-ray equipment within the — few years 
have furnished the industry with a thoroughly reliable and 
practical inspection tool for just such work. The x-ray 
constitutes a homogenity test. As a non-destructive test 
applied to weld seams, it completes from the point where 
the physical test of sample coupons leaves off. It furnishes 
positive assurance as to whether the welding in the seam 
of the completed vessel is as good as that in the test samples. 
It will unfailingly detect any appreciable porocities or 
cracks which may possibly occur in the main seam, yet be 


INDUSTRIAL 









Unit 








absent from the test samples. Realizing the immense value 
of x-ray examination in connection with physical testing 
of sample specimens, the A.S.M.E. Boiler Code Committee 
has specified its use in their recent code covering welded 
construction when applied to pressureand power boilers.* ** 
“An x-ray installation, such as this, enables the boiler 
manufacturer to verify the results of his welding process 
and thus places him ina position to assure the satisfactory 
performance of the welded drums manufactured in his 
plant.” 
More than three years’ mn eva has evidently justi- 
fied Hedges-Walsh-Weidner’s original evaluation of 
the x-ray, and of General Electric equipment for its 
generation, for they have recently added a G-E Oil- 
Immersed KXC-1 unit to their equipment. This 
shock-proof apparatus is more powerful than their 
first model and, with the x-ray tube and complete 
high-voltage system sealed in oil within a single 
‘“‘head,”” it is much more compact and flexible—and 
100% elecrically safe. 

General Electric offers a complete line of industrial 
x-ray equipment—from small units for fluoroscopy 
and light radiography up to powerful 400,000-volt 
apparatus. There are designs for portable, mobile and 
stationary work, for specialized and routine applica- 
tions. Tell us your problem—perhaps we have already 
solved a similar one. At any rate, our advice is yours 

for the asking, without obligation of course. 


DIVISION 








GENERAL ELECTRIC 


) 1 2 Moen etek e Vanek, 


2012 JACKSON BLVD. Branches in Principal Cities CHICAGO, ILLINOIS 
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“ROCKWELL 


HARDNESS TESTER 


and the “ROCKWELL” Superficial Hardness 
Tester for thin sheet metal and nitrided steel. 





Makes hardness testing precision testing. 


WILSON MECHANICAL INSTRUMENT CO., INC. 
733 East 143rd Street New York City 


Exclusive Representatives throughout Canada 
The Canadian Fairbanks-Morse Co., Limited 











Relation of Impact and Tension Tests of Steel. H. C 
ress, Vol 27. Mar L955, pages 36 i] 


tne reached from Impact resting 


Mann. Metal Prog- 
Author calls attention to conelusion to 
Symposium of American Society for Testing 


Materials 126 that result OF transverse impact tests are not sufficiently dis- 
criminatis except for large difference in materials, results are not in terms 
applicable to desi und results of different machines are not comparable. Tensile 
Impact tests of notched specimens when considered with static tests have been 


useful in determining the acceptability of certain classes of ordnance forgings. 
It is shown that material has capacity for absorbing a limiting amount of energy 
per unit of volume and that there is a definite limiting rate of energy absorption. 
A specimen 2.5” between shoulders broke with 1300 ft. Ib. and 5” specimen of 
same diameter absorbed 2100 ft. Ib. without breaking. Speed of application of 
impact has greater effect upon some materials than others 18-8 stainless steel 
i very markedly affected by changes in velocity of impact between 0 and 8 
et whereas armor plate is unaffected by changes in velocity of impact. 
Energy absorbed during testing does 2 things, deforms the specimen and heats it. 
It is found that the ordinary load-elongation curve taken in a tensile test en 
closes an area representing the work of deformation and that if the curve is 
plotted taki the reduced diameter into consideration in plotting of stress the 
irea under this curve equivalent to totai energy and area between these curves 


when superimposed gives the energy used in heating the specimen WLC (9b) 


Machine with a Photographic Attachment Designed for Mechanical Testing of 
Small Test Samples of Metals (Micromachine & Enregistrement Photographique pour 
l’ Essai Mécanique des Métaux). Pierre Curvenarp Comptes Rendus, Vol 


00, Jan. 14, 1935, pages 212-215 \ description is given of a machine to be 
used for testi metals | tensiot shearing and bending with a. stress-strair 
recorder bul a wtical principles rest specimens are 1 to 1.5 mm. diameters 


which makes possibl to study small areas where burning has taken place, 


decarburization or any other localized conditio FHC (9b) 


Testing of Sheets for Deep Drawing. H. DierGarTen Vetal Progress, Vol 
27, Mar. 1935, pages €0, 62. Discusses the value of bend test for quality of 
sheet for deep drawing WLC (9b) 


Modulus of Elasticity. Modern Corceptions and Recent Work (Le Module 
d’Elasticité. Conceptions Modernes et Travaux Récents). L&ton Guitier, Jr 
La Technique Moderne, Vol. 27, Jan. 15, 1935, pages 41-45. Describes actual 
knowledge on the matter (1) Modulus of elasticity in tension : What must be 
considered as Young’s modulus is described, it is pointed out that in the case 
of cast Fe in which permanent deformations are noted under very low stresses the 
modulus yaries from one point to the other in the stress-elongation curve. Much 
difficulty is met with in measuring Young’s modulus. Indirect method of the Le 
Rolland and Sorin pendulum is good because it is very close to theoretical optimum 
conditions of precise modulus measurement. (2) Elastic modulus in compression: 
It is said that for short samples this modulus is the same as in tension. (3) 
Elastic modulus in torsion (Coulomb’s Modulus) is briefly discussed. (4) Effect 
of various factors on elastic modulus, influences of chemical composition, working 


and heat treatment are studied, FR (9b) 
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9c. Fatigue Testing 





H. F. MOORE, SECTION EDITOR 


The abstracts appearing under this heading are Prepared 
in cdoperation with the A.S.T.M. Research Committee 
on Fatigue of Metals. 


The Relation of Fatigue to Modern Engine Design. R. A. MacGrecor, W. ¢ 
Burn & F. Bacon. North-east Institution of Engineers and Ship. 
builders, British, Advance copy, Jan. 1935, pages 1-66. Part I is a review by 
a manufacturer of steel propeller shafting of his experience with failures in service 
An excellent selection of photographs of failures of shafts and axles by fatigue 
and by corrosion-fatigue are given. In answering complaints of customers jt Was 
possible to show that ‘“‘stress raisers’’ due to design or to installation practice 
always led to the same type of fatigue failure It has been sometimes Wrongly 
assumed that the determination of stress-concentration alone was sufficient to 
serve as a basis for design for any metal, but tests have clearly shown that 
different metals, or even different steels, show wide differences in resistance to stress 
concentration—they have widely different “notch sensitivities.” It is necessary 
not only to know the effect of the shape of the ‘“‘notch,”’ but also the noteh 
sensitivity of the metal of which the shaft is made. In this connection the author 
points out that it is unfortunate that no more attention has been paid to the 
spread of a crack under cyclic stress. A spreading crack constitutes an exceptionally 
effective stress raiser, and since most machine parts have to withstand occasional 
stresses above their primitive endurance limit, the ability to resist crack spread, 
as well as crack formation, is important. Types of corrosion-fatigue encountered 
indicate not only repeated torsion, but also the presence of repeated or reversed 
Sometimes after a shear crack (transverse or vitudinal) 4s 
started the diagonal tensile stresses, which always accompany shearing stresses, 
come into play to cause the crack to change its direction and fo a helicoidal 
path. Failures of mild steel and alloy steel in motor truck axles, due to oil holes, 


tensile stresses. 


keyways and hair cracks during smithing are cited, with illustrat . Part i. 
The part played by design in overcoming fatigue failure is indicat | good and 
bad design practice is pointed out. The factors limiting or influ design are 
summed up under the heads of effect of ‘‘grain’’ (macroscopic | ), effect of 
microscopic grain size, effect of alloying elements, of hardening p: s, fatigue 
test results (noting type of test) effect of scale, effect of size otch sensi- 
tivity, surface quality in relation to the size of the part, | r Charpy) 
notched bar test results, overstressing without crack formation pread and 
core strength. Part Ill. This part is a straightforward crit f the test 
methods now used to obtain fatigue data and conceptions inyol\ pplication 
of Hookes law to metals in service under stress reversal. Two described 


in which specimens of a certain (unspecified) high alloy, resistant 
tested. Both the plain and notched specimens could have bee 


ire fatigue 
ndefinitely 


according to the author at a high stress while heat was gener to such an 
extent that the specimens were too hot to touch with the | I'he energy 
expended in elastic hysteresis of the metal instead of in sta: 1 crack is 
assigned as the reason for non-failure. In same steel the con n of high 
notch toughness and high internal damping resists cracking to stress 
coneentration. The significance of high internal damping i ng fatigue 
failure is that the distortion increases more rapidly than th with the 
result that the highly strained material at the bottom of tl is stress 
relieved In other steels in the heat treated alloy group (which ithor again 


does not specify) with a stricter conformity to Hookes law igh elastic 
ecause such 
paper by 


ratio, stress relief at the bottom of the notch does not occ 
steels are extremely notch-sensitive. (It may here be noted tl 


McAdam, abstracted elsewhere in this section, indicates that ty to gain 
strength as the result of strain hardening seems to be fully mportant in 
lessening notch sensitivity as is hysteresis.) Sharp grooves in steels may 
decrease fatigue limit to 40% of plain polished value. Stra C steels in 
normalized and annealed states are intermediate in behavior betw e 2 alloy 
groups cited. The author criticises use of small .400” diamet imens for 
fatigue tests in which the results are expected to be interpre! n terms of 


service design of large parts. Stress concentration appears as an ely different 
situation when produced by notching a .400” specimen and in turning 4 
20” crank pin. To obtain the same relative effect in the smal! specimen the 
notch will pe*of grain-size dimension. He favors notehed specime t less than 
1” in diameter. Another criticism is that the main value sought fatigue tests 
is the limiting stress below which fracture will not occur, no m r how many 
cycles of stress are applied: no attention is paid to the rate of spread of a crack, 
once it is formed. The author has been successful in designi method for 
measuring the rate at which cracks spread and claims to hav tained very 


consistent values from specimen to specimen of the same bar. A! llent selee- 
found in 


tive bibliography is appended, which supplements the references to bi 
“Gough.” in ‘““Moore and Kommers’’ and in the 1930 report of the Am, 906. 

. . ; . ’ AY Ye 
for Test. Materials Committee on Fatigue of Metals. WR HFM (#e) 


Fatigue in Structural Steel. B. P. Haicu. Engineering, \ 138, oe. 
28, 1934, pages 698-701. Gives a description of two series of test carried out 
at the Royal Naval College at Greenwich to investigate fatigue cracki in (1) 8 
mild steel with a tensile strength of about 65,000 JIb./in.® and a ““Chromador 


. . , o0.000 
steel containing about 0.98% Cr and with a tensile strength of about a 
lb./in.* Fatigue tests were carried out in a Haigh fatigue testing machine, a 
, “4 oy nets y 

produces cycles of axial stress by means of a pair of two-phase electromagnets. 


, . ne on al 
stress was applied to the specimens in the. direction of rolling, and the met 


was in the “‘as rolled’’ condition, except that the critical section was turned and 
polished Tables are given for chemical composition, for static strength and fer 
the results of the fatigue tests. Over a considerable variety of ranges of stress 
and both for standard specimens and for specimens with radial holes in them, the 
ratio of fatigue strength of the “‘Chromador’’ steel to that of the mild steel was 
about 1.50. It is pointed out that since the main stresses on structures are 
static, and since for non-reversed cycles of stress the fatigue strength of both 
steels was usually above the static yield point strength, hence the yield point 


: . ‘ . steels. 
is the most commonly useful criterion of strength for both thes structural st 
vsp + HFM (9%) 
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9d. Magnetic Testing 


L. REID, SECTION EDITOR 


magnetic Properties of Iron and Steel, Report of Committee A-6. Proceedings 
jmerican Society for Testing Materials, Vol. 34, Pt. I, 1934, pages 186- 
187. Progress report. Revised definitions of electrical terms will be found in the 
1934 Supplement to Book of A. S. T. M. Standards, page 69. VVK (9d) 


Magnetic Properties of Thin Layers of Ni (Propriétés Magnétiques des Lames 
Minces de Nickel). Anpr& Aron. Comptes Rendus, Vol. 200, Jan. 14, 
1935, pares 998.930, Deseribes results of determinations of magnetic properties 
an Ni deposits so thin that they transmit light. FHC (9d) 


Drift of Magnetic Permeability at Low Inductions After Demagnetization. 


RayMonD L. SANFORD Bureau of Standards Journal of Research, Vol. 
13, Sept | pages 371-376. The magnetic permeability of ferromagnetic ma 
terials at ilues of induction depends upon the time which elapses between 
demagnetiza d testing. The change may be of the order of 10 or 12% 
In order t iin consistent and reproducible results in testing at low indue- 
tions, a per of from 18 to 24 hrs. should elapse after demagnetization before 
the test is made When this precaution is taken, values obtained on the same 
specimen | he two methods permitted by the specifications of the American 
Society for ing Materials should be in agreement within the allowable experi- 
mental erro! WAT (9d) 


; Se. Spectrography 


New Tech: in the Crystalline Spectography of Gamma Rays (Nouvelle Tech- 
nique dan Spectrographie Cristalline des Rayons yy). Horta HuLuee! 
Comptes J Vol. 199, Oct. 29, 1934, pages 857-859. A description is 
given of a d of focusing -y-rays from radon for spectographic analysis of 
erystals. FHC (Se) 

Concernin Jew Property in the Analysis of Crystal Structure (Uber eine neue 
Eigenschaft « trukturanalyse). N. Seryakow. Zeitschrift fiir Physik, Vol 
09 Norv. 3 4, pages 543-546. X-ray spectographs made according to the 
rotating cry nethod are influenced to a greater extent by the use of large 
reflection ai in by smaller angles. FHC (Se) 

Concerning Application of Valouch’s Method for Measuring Crystal Lattice 


Constants by Precision Method of Kunz & Képpel (Sur l'Application de la 
Méthode de uch, pour Mesurer les Constantes des Réseaux Cristallins, a la 


Méthode de ision de Kunzl et Képpel). F. Boucnat & V. DOoLEeJsek. 
Comptes RK: Vol. 199, Nov. 12, 1934, pages 1054-1056. Precision measure- 
ment of a cr lattice is difficult due to inability to adjust accurately the sur- 


face of the on the spectographic axis. The Kunzl-Képpel method applied the 
exact Bragg and elaborated a precise method by measuring the difference K 
of 2 angles flection (instead of measuring directly the angle of reflection). 
Valouch dev 1 method for the crystal lattice based on measuring the differ- 
ence of the a reflection of the same order for 2 different lines. Authors apply 
2 Bragg equ if same order but for different wave lengths, 
n 2d sin Onv n Ag 2d sin Ong 
Dividing the of these two equations by their difference, the following formula 


results for ea al value of the lattice constant: 
n hyv—Agu \ 2 / \Xv+-Ap i/2 
4 ( ( -) 
j \ Sin K/2 . C08 K/2 
or K = Op Ou and dy > Ayu 
The trial value de agrees with the value dg calculated from the angles of reflection. 
Studies were | on Cu-Fe; Fe-Cr and Cu-Cr. FHC (9e) 


Arc-Spectrum Determinable Elements in Lead Minerals (Bogenspectralanalytisch 
nachweisbare Elemente in Bleimineralien). S. PiXa pe Rusies & J. Dortscn. 
Zeitschrift fiir anorganische und allgemeine Chemie, Vol. 222, Feb. 13, 
1935, pages 107-112. The preparation of samples and the methods of examination 
we given for various Pb minerals. The elements found in the minerals are de- 
tailed and percentages given in most of the cases WB (9e) 


Some Spectro-analytical Experiences with High Frequency Excitation (Uber 

einige spektralanalytische Erfahrungen mit der Hochfrequenzanregung). K. Rutn 
RDT. Metallwirtschaft, Vol. 13, Dec. 7, 1934, pages 869-871. High fre- 
eney excitation in spectrographic analysis is especially useful for easily volatile 
and burning materials, such as in the examination of animal and vegetable matter 
and Altered residues for metals, of metal foil, salts, some minerals, and bones. 
; iS not suitable for solid metals and solutions. It is highly sensitive, as .1 
® 1 gamma/gram can be detected in .1 gram samples. It is not practical to 
dissolve such small samples and no preliminary preparation is necessary. The 
“Wuipment and circuit used is similar to that of Gerlach and Schweitzer, with 
ae — which are described. A very thin glass plate is cemented to a 
ei ten : ged paper moistened with NaNOs is placed on the glass plate 
the other oo = the filter paper. A 1 mm. diam. Au or Pt wire is used for 
changing ooo . A strong spark is necessary. Methods for controlling and 
of aaae energy are described. High frequency does not disturb the surface 
* Pact metals as much as other methods of excitation. In dry samples the 

— " one Spot and heats the sample up to redness. When moist 
the majority os ‘ox on of am - geen — are obtained, with dry samples 
‘ ms , ye ’ 

erpreting results enatiiation pedbts poy nd a beaver he ot 
Interference from bands ‘ § . Ss . uch 
, CEM (9e) 
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AMSLER 


Universal Testing Machine 








Capacity: 


a. in standard, static tests 60,000 Ibs. 


b. in fatigue tests (up to 500 
stress-cycles per min.) .. 


30,000 Ibs. 
The time is approaching when it will be 
universally recognized that we must de- 
termine the strength properties of metals 
and alloys not only by applying static 
loads, but also by exposing them to 
rapidly pulsating stresses, at normal and 
elevated temperatures. 


The time is coming when such repeated- 
stress tests, using full-size bars and com- 
plete structural sections, will be performed 
as part of routine test procedure, in ac- 
cordance with specifications which will be 
“standard” in all countries. 


When that time arrives, it will be realized 
that of the universal testing machines in 
general use, only the “Amsler” is fully 
suitable for such test requirements. 


Write for Leaflet No. 200 


HERMAN A. HOLZ 


Complete Line of Amsler Universal Testing Machines, 
Constructed for Static and Rapidly-Repeated-Stress 
Applications, or Equipped for Static Tests and Fully 
Prepared for Later Addition of Pulsating Equipment. 


167 East 33rd Street New York, N. Y. 
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10. METALLOGRAPHY 


J. S. MARSH, SECTION EDITOR 


Manner in which Carbon is Bound in Hardened and Tempered Steels (Ueber die 
Bindungsform des Kohlenstoffs in geharteten und angelassenen Stahlen). F. Wever. 
& G. Nareser. Mitteilungen aus dem Kaiser-Wilhelm-Institut fiir Eisen- 
forschung, Diisseldorf, Vol. 16, No. 18, 1934, pages 201-206. Authors tried 
to determine, by analyzing the residues of tempered steels obtained by electrolysis 
in iron chloride solutions, the manner in which C is bound in steel at different 
temperatures. The residues are separated magnetically in 2 parts, one 
tially highly dispersed C in water, the other a gray-black powder which, when dry, 
ignites in air. The C content of the unseparated residue decreases with increasing 


essen- 


tempering temperatures from very high values in untempered steels to that of 
FesC at 700° C., while the C content of the purified residue is mostly FeC up to 
about 300°, and Fe.C between 300° and 600°-700 C.; the composition of 
cementite is reached above 700°. Residue of steels transformed directly from 
austenite have lower C contents than tempered steels and correspond to Fe.C for 
Lransiormation temperatures of 400°-500°. The existence of the carbides Fe( 
and FeoC in tempered steels is considered as certain. 23 references. Ha (10) 


lron-chromium, 
Committee A-10. Proceedings American Society for Testing Materials, 
Vol. 34, Pt. I, 1934, pages 190-192. Progress report. The Polishing and Etch- 
ing of tron-chromium and Jron-chromium-nickel Alloys. J. R. Viera. Appen- 
dix, pages 193-204. The alloys are divided into three groups: I—alloys con- 
laining more than 0.50% C., Il—alpha or ferritic alloys containing Jess than 
0.50% C., and IIl—low-carbon austenitic alloys. Detailed directions are given for 
polishing and etching. VVK (10) 


lron-chromium-nickel and Related Alloys, Report of A.S.T.M. 


Ternary System: Copper-silver-cadmium (11 sistemo  ternario: rame-argento- 
cadmio). L. Losana & C, Gorta. Industria chimica, Vol. 9, Dee. 1934, 
pages 1603-1615. A complete study of the composition and cooling curves of 
the system Cu-Ag-Cd, combining the results of studies of the binary systems in- 
volved, has been made. The equilibrium diagram is very complex. Several use- 
ful alloys are indicated: (a) Cd 81, Ag 12, Cu 7%, mp. 490°-505°C.; (b) 
Cd 57, Ag 6.5, Cu 36.5%, m.p. 535°-550°C.; and (ec) Cd 39, Ag 40.5, and 
Cu 20.5%, m.p. 670°C. These alloys resist oxidation, but are fragile, especially 
(c). They are useful in niaking fusible safety plugs, ete. AWC (10) 


Francis F, Lucas. Metal Progress, Vol. 
27, Feb. 1935, pages 24-28. Structures illustrated are those in a 4” hot- 
rolled round as received. Micrographs show that with increasing magnification and 
high resolving power portions showing structureless at lower magnification become 
first cloudy and then show more less-well-defined laminations of pearlite. Tem- 
pering is without effect upon size of troostite nodules but results in coalescence 
of carbide. WLC (10) 


Nodular Troostite, Its Structure. 
») 


An Approximate Value of the Heat of Formation of the tron Phosphide, FesP 
(Ein Naherungswert fiir die Bildungswarime eines Eisenphosphides [FexP]). W. A. 
Rotn, A, Meitcusner & H. RicuTer. Archiv fiir das Etsenhiittenwesen, 
Vol. 8, Dec. 1934, pages 239-241. he heat of formation of erystallized FePO, 
from Fees and Pes was found to be + 21., Keal by solution in HCl. The 
heat of formation from the elements was + 303.0Keal using red P. The most 
probable value, accurate to about 10%, for the heat of formation of FeP 
from 2Fea + Prea is 41 K eal. The values are referred to 20°C. at constant 
pressure, Attempts to completely combine Fe and P in an evacuated bomb through 
electric heating were unsuccessful. The heats of formation of the other comounds 


of Fe and P were calculated to be Fea + Prea — FeP + 28.5 K eal 

Fea + 2Prea — FeP2 + 37.5 K eal 
The values are all positive and must be considered in caleulating the heat reac- 
tions in the basic Bessemer process. SE (10) 


Deformation and Orientation Through Surface Working (Machining) of tron 
(Verformung und Regelung durch Oberflachenbearbeitung (Spanabhub) bei Eisen). 
M. RenniGer. Metallwirtschaft, Vol. 13, Dec. 14, 1934, pages 889-892. 
The effect of machining on the surface of ordinary annealed forging steel was 
studied by means of X-ray diffraction patterns. Machining caused the disappear- 
ance of diffraction rings of individual crystallites and general broadening of the 
ring, both of which indicate formation of smaller grain size or internal strains. 
It also caused irregular intensity distribution along the ring, which indicates 
preferred orientation due to deformation. The size of these effects varied greatly 
with the machining conditions. Varying the speed of machining, other conditions 
remaining constant, made no difference in the deformation on the surface of the 
remaining steel, but slower speeds produced deformation to a greater depth than 
faster speeds. The preferred orientation was determined by taking X-ray photo- 
graphs of a sample at various angles. CEM (10) 


Gold-copper Alloys, Especially at Elevated Temperatures (Gold-Kupferlegierungen, 
insbesondere bei hohen Temperaturen). L. Vecarp & ArNe KLostTeR. Zeit- 
schrift fiir Kristallographie, Kristallgeometrie, Kristallphysik, Kristall- 
chemie, Vol. 89, Dee. 1934, pages 560-574. Gives full details on the X-ray 
equipment specially constructed for taking X-ray pictures of Au-Cu alloys at 
elevated temperatures. A random atom distribution was found at 475°C. proving 
the non-existence of the previously reported compounds CuAu and CuAus. Al- 
though the Cu-Au system shows a continuous series of solid solutions at 475°C. 
the law of addition is not strictly fulfilled. At room temperature, the Cu-Au 
system exhibits no lines of the compounds mentioned. Solid solution with ran- 
dom distribution prevails. Around 50 at. %, the interference lines were parti- 
cularly blurred, which phenomenon is designated as ‘‘micro-destruction.”” As 
far as the lattice dimensions at room temperature could be determined, deviations 
from the addition law were noted, as was true at elevated temperatures with respect 
to direction and magnitude. The widths of the lines indicates that the “‘micro- 
destruction’’ becomes less pronounced with rising temperatures. Previous work on 
the Cu-Au system is reviewed. 15 references. EF (10) 
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Secondary Crystallization of Steel in Connection with the Formation of 
statten Structure. V. N. Svecunikov & M. I. ScuHEPAK. 
L934, pages 29-49. Paper starts with a very comprehensive critical review of 
published data. Experimental part consisted in heating steel cylinders (0,48 c 
0.85 Mn, 0.34 Si, 0.039 S, 0.057 P) in a furnace with a condensed winding 
giving a gradual temperature interval 800°-1200°C. Specimens were heated to this 
temperature, held for 2, 3, and 7% hours and cooled with the 
15°/min.; heated to same temperature, soaked for 2 and 3 hours, quenched jx 
water and drawn at 500°C. ; uniform heating of the samples to 1200°¢., soaking 
for 2 hours, quenching in water, drawing for 1 hour at temperatures ranging from 
100° to 1000°C. and air cooling. There is a definite relation between the orivinal 
shape and size of austenitic grains and the size and shape of the grains surrounded 
with ferritie mesh produced by recrystallization which is maintained for al} heating 
temperatures and all heating time. The first indications of the presence of Wig. 
manstiitten structure could be seen on heating for 120 minutes at s009°¢. as 
lamellae within the grains. They did not reach the ferritie mesh. At 1000°¢. 
spurs of ferrite were seen at the boundaries. Typical Widmanstitten structure coulg 
not be produced at any temperature with this time of heating. Using 450 mip- 
utes heating, spurs can be seen well at 1000° and at 1200°C. typical Widmangta- 
ten structure is produced, though not quite uniform. The appearance of spurs of 
ferrite and Widmanstitten structure is undoubtedly connected with the formation 
of large grain. At the junction of small and large grains, spurs grow only into 
the large grain. Large size of grains alone is not sufficient to cause this strue- 
ture. Specimens of the same steel 280 mm. long were placed into cylindrical 
bore of a steel cone so as to change the cooling speed of the former. To in- 
crease the difference in the rate of cooling the cone with the sample was placed 
into a preheated resistance furnace after removal from the heating furnace. With 
the low heating temperature, 950°C., and slow cooling speeds 4°-10°C./min, 
the banded structure originally present in steel remains. Starting with 15°C./min 
cooling speed it is not observed any more. Under all experime conditions 
ferritic mesh was observed, the thickness of which decreases with the ling speed, 
The change in thickness was the more pronounced the lower the was origi- 
nally heated. Lamellar crystals do not appear on _ heating to 50°C. With 
higher temperatures they appear at the lower cooling speeds the er was the 
heating temperature. With 1050° and 1150°C. heating Widmanst n structure 
is produced with any cooling speed tried (4° to 54°C./min). parently to 
every heating temperature corresponds a proper minimum speed of ing, though 
the demareation line is not drawn sharply. Decarburization induc: formation 
of Widmanstiitten structure in the corresponding zones. Quenchin; 1200°C. 
in water followed by drawing for 2 hours at 700°-1000°C, show that speei- 


Widman- 
Domez, No. 9, 


furnace at 


mens drawn under the critical give a typical Widmansiatten stn combined 
with ferritie mesh. Possible influence of strain at high temperatu was investi- 
gated by loading specimens at 830°, 1000°, and 1100°C, holdi: em at the 
temperature 40 and 320 minutes and cooling either at 8° or 50°: iin. Strain 
showed itself in the appearance of spheroidized pearlite, which dec: with the 
rising temperature. At 830°C. there is plenty of spheroidized | ite in the 
structure, but the spheroidization evades larger grains, in which ite remains 


mixed with 
formation 
irison with 


lamellar. At 1000°C. there is less spheroidized pearlite and it 
lamellar. At 1100°C. it is totally absent. Time of heating hel; 
of spheroidized pearlite. The size of grains sharply inereased in 


the similar samples subjected to identical temperature eycle but out strain. 
Lamellae of ferrite, when they are observed, are not limited to i jual grains 
alone but are stretched through several grains in a continuous It might 
suggest that the space lattice of the grains in which continuous ritie bands 
are observed become identical or at least closely resembling. could be 
observed only with 240 min. heating time and 1100°C. temperatur (10) 


Contraction of Aluminum and Its Alloys on Solidification (Contrazione dell’al- 
juminio e delle sue leghe all’atto della solidificazione). I. L. losana, Al 
luminio. Vol. 3, Nov.-Dec. 1934, pages 321-327. Change in volume of Al and 
some of its alloys during melting and freezing have been measured by the hy- 
drostatie-balanee method. The changes in volume caused by the addition of varying 
amounts of Fe, Si, and Cu were determined. The contraction in volume on solidifi- 
cation, which is about 6.1% for pure Al, is reduced to 5.95% and 5.6%, 
respectively, by 1 and 2% Fe. The contraction is reduced to 5.8, 5.2, and 4.6% 
by additions of 0.7, 1.4, and 1.6% Si; further additions up to 20%, the limit 
studied, reduce the contraction progressively. Cu reduces the contraction to 5.8, 
5.4, 4.3, 3.6% by addition of 1, 2, 5, and 7% Cu, respectively. Further addi- 
tions produce very little change. Awe (10) 


Micrographic Study of the Structure and Hardness of an Ordinary 0.58 Carbon 
Steel After Quenching in Water, with Particular Attention to the Transitional Zone 
between the Annealed and Non-annealed States, after Heating or Cooling (Etude 
d’un Acier Ordinaire 4 0.58 de Carbone au Point de Vue Micrographique et 
aprés Trempé a I'Eau, et, notamment, Etudé de la Zone de Transition entre ; 
Trempée et Partie non Trempée aprés Chauffage ou Refroidissement, gs 
1. Sercte. Chimie et Industrie, Vol. 32, Oct. 1934, pages 113-18. ‘ 
author studied the structural changes when a steel with at least 0.90% € : 
heated to a temperature between Aci and Acs and then quenched in water, as we 
as changes after the steel is heated to Acs and allowed to cool in the furnace nee 
quenching. This study shows the results obtained with an ordinary 0.58 C a “ 
the results are interpreted according to the new Fe-C diagram proposed ee" 
author. He coneludes: (1) It is possible that the solid solution does not : 
self-limiting grains, and hence is not homogeneous. (2) The solid ~— it 
less stable when the steel has been heated beyond the Acs point than whel 
has been heated a long time. (3) If heated slightly beyond Acs, a = peat 
cooling in the furnace will give a pearlitic structure with small grains. r 
3/4 bir. at 950°, or several minutes at 1100°, large grains are ants” 
mixture of both is obtained if the steel is heated between 900° and 929 a 
950° for a reasonable time. (4) the heterogeneities which occur and are 


pe oe at the Ars point are explained with the aid of the a. (10) 
diagram. 
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Tur Inverted Microscope and Camera of Micro- 
Metallograph Simplified Modei ““MM-2” represent 
a modified as well as simplified construction of the 
well known Leitz Micro-Metallograph Large Model 
“\fM-1” which is so successfully used for micro- 
analysis of metals. The purpose of offering the Sim- 
plified Model “MM-2” is to provide at the lowest 
possible cost an instrument including all essential 
eyuipment both in optical and mechanical respects 
thut meets the entire range of practical requirements 
from carbon-iron alloys to metals of every variety. 


Tue New InstruMent fulfills a demand which has 
hitherto existed for micro-metallographic equipment 








LEITZ MICRO- 
METALLOGRAPH 


Simplified Model 
“MM-2” 


Note: The Leitz Darkfield Equip 
ment and the new series of Leitz 
Objectives (corrected for infinity ) 
are supplied with the Simplified 
Micro-Metallograph “MM-2.” 


arranged in its construction to meet the efficiency 
known to exist with the large Micro-Metallograph, 
however, in price so arranged, that industrial and 
educational laboratories with a moderate purchasing 
budget can be accommodated. 


Write for Literature B-7231 


E. LEITZ. Inc., Dept. 506, 60 E. 10th St., New York 


BRANCHES 
Chicago, Ill. Washington, D. C. 
(122 So. Michigan Ave.) (1427 Eye St., N. W.) 
Los Angeles, Cal. San Francisco, Cal. 
(Spindler & Sauppe, (Spindler & Sauppe, wulses 
811 W. 7th St.) 86 Third St.) 





The Con:' tution and Properties of Cadmium-tin Alloys. D. Hanson & W. T. 


PELL-W LF. Journal Institute of Metals, Vol. 56, Advance Copy No. 
686, Oct }4, 22 pages. Cd-Sn alloys were studied by thermal and microscopic 
methods. utectic is formed at 176° C. and 33% Cd. There is solid solubility 
at either ff the system but the exact course of solid solubility curves was not 
determine: \bove 131° C., Sn holds between 5 and 6% Cd in solution, but at 
131°. C.., injugate solutions are formed, which at 127° C. have the compositions 
1.25 and Cd. At this temperature, the one richer in Cd decomposes to form 
a eutectoi: This occurs in all alloys containing from 1.25 to 99.5% Cd. In 
alloys wit! from 40 to 90% Cd a slight transition, connected with a change 
of solubility of Sn in Cd, occurs at 170° C. Tensile strength and hardness of 
alloys containing up to 10% Cd were determined after different heat treatments. 
Alloys containing 5% Cd ean be treated to have a permanent tensile strength of 
5 tons/ir Cd has a marked refining effect on the grain size of Sn. After a 
reduction of 80% by rolling, the grain size of Sn was 1600 grains/em.2 and 


26,000 grains/em.2 for the alloy with 1% Cd. Further additions of Cd had little 
effect on grain size. After annealing for 1 day at 160° C., Sn containing 5% 
Cd had a grain size of 48,000 grains/em.2 13 references. JLG (10) 


Composition of Crystalline Amalgams of Zinc, Lead, Tin and Cadmium. Henry 
H. Hosrorp. Journal of Dental Research, Vol. 14, 1934, pages 33-37. 
Crystalline amalgams containing 41-45% Zn, 63-65% Pb, 78-79% Sn and 15-16% 
Cd are obtained by immersing respectively Zn, Pb, Sn and Cd in Hg for several 
days. The existence of the compounds HgPbs and either Hg-Cdy or HgsCd is thus 
corroborated. Ag and Cu did not form crystals in Hg under the same conditions. 

WH (10) 


_ Crystaltite Orientation in a Polycrystalline Metal During Plastic Flow. R. E. 
Gipps & N. RamMiat. London, Edinburgh & Dublin Philosophical Maga- 
sme & Journal of Science, Vol. 18, Nov. 1934, pages 949-956. The plastic 
flow of a metal under constant stress is divided into 3 stages: an immediate exten- 
sion; a flow of which the rate gradually diminishes with the time, called B-flow; 
and finally a flow of constant rate, or viscous flow. To elucidate the conditions of 
B-flow X-ray examination was made of stretched wires. It was found that, when 
4 polyerystalline metal flows, the B-flow is connected with a rotation of the axes 
of the crystallites, which confirms observations made by other investigators. Ha (10) 


y pitartion of the Crystal Lattice of Alpha-Brass. W. A. Woop. Nature, 
ime Oct. 13, 1934, page 572. The powder diffraction lines from a brass 
re slightly displaced when the specimen is cold worked. CSB (10) 


_ Conditions for Obtaining Widmanstatten Structure in Plain Carbon Steels. P. 
A ee Stal, Vol. 4, June 1934, pages 53-61; July 1934, pages 53-62. 
es neh Steels containing < 0.6% C tend to form Widmanstatten structure; 
aa ren > 0.6% ( do not. The temperature of pouring, rate of cooling, 
destroyed ve ingot do not influence its formation. Widmanstitten structure is 
cause the hormalizing, but overheating or quick cooling after normalizing will 

ormation of ‘‘secondary’”’ Widmanstiatten structure. HWR (10) 
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Formation of Metallic Hydrides by Atomic Hydrogen. II. Investigations of the 
Tantalum-hydrogen System (Bildung von Metallhydriden durch atomaren Wasserstoff. 
li. Untersuchung des Systems Tantal-Wasserstoff). FErxicu Prerscu & HERBERT 
Lenr. Kolloid Zeitschrift, Vol. 68, Aug. 1934, pages 226-230. X-ray and 
thermal investigation of the system Ta-H showed that a new phase is formed 
when atomic H is in contact with metallic Ta. This phase is body-centered cubic, 
as is Ta. The lattice increases from 3.33 to 3.42 A.U. Besides this linking 
in principal valency fashion, a solid solution is formed on longer hydriding times. 
This is accompanied by an additional widening of the space lattice (amax. — 3.44 
A.U.). The Debye-Scherrer reflection lines become broader at the same time. 

EF (10) 


The Dendritic Structure and Its Effect on the Properties of Steel (Das Primarge- 
fiige und seine Wirkung auf die Stahleigenschaften). F. Raparz & H. Po ak. 
Stahl und Eisen, Vol. 54, Nov. 22, 1934, pages 1201-1210. A_ correlated 
abstract. The primary dendritic structure influences the secondary or microstructure 
on slow cooling, but in faster cooling, as in normalizing, there is little relation 
between them. The primary structure may still be recognizable even after drastic 
reduction, as in sheet. Shrinkage cracks are more apt to occur in coarsely dendritic 
steel. Flakes are attributed to micro-segregation in the interstices of the 
dendrites and to cooling stresses, and they may, therefore, be obviated by a 
homogenizing heat treatment and by slow cooling. SE (10) 


X-ray Investigation in Electroplating (RGntgen-Feinstrukturuntersuchungen als 
Hilfsmittel der Galvanotechnik). H. Rerinincer. Metallwaren Industrie & 
Galvano Technik, Vol. 32, June 15, 1934, pages 260-262; June 30, 1934, 
pages 283-285; Aug. 15, 1934, pages 360-362; Sept. 1, 1934, pages 383-384; 
Sept. 15, 1934, pages 409-410; Oct. 1, 1934, pages 427-429. Fundamentals of 
erystal structure determinations by X-rays. EF (10) 


Multiple Laue Spots from Aluminum Crystals. A. Komar & W. OsukKHorr. 
Nature, Vol. 133, May 5, 1934, page 687. See Metals & Alloys, Vol. 6, 
Jan. 1935, page MA 28. CSB (10) 


Modification of Aluminium-silicon Alloys (Uber das Modifizieren der Aluminium- 
Silizium-Legierungen). Ju. A. KuyatscuKxo. Kolloid Zeitschrift, Vol. 69, 
Nov. 1934, pages 215-218. The alloys of Al-Si recently gained considerable 
commercial significance due to their corrosion stability, low specific gravity, and 
excellent casting properties. However Al-Si alloys attain their maximum physi- 
cal properties only if they are submitted to the ‘‘modification’’ process 
which consists of addition of small amounts of K, Na, (0.1% max.) or their 
fluorides. The modification phenomenon, which induces a finely crystalline struc- 
ture has been theoretically interpreted in various manners, namely, as a deoxidation 
phenomenon, as formation of a special ternary alloy, and on (two) dispersion grounds. 
The author’s tests proved that modified silumin contains a smaller quantity of Si 
in solid solution than the normal Al-Si alloy. The effect on metals and alloys of 
minute quantities of contamination is pointed out and the application of the 
science of ‘‘disperseology’’ to metallurgical problems is urged. EF (10) 
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The Carbides in Steels with Low Vanadium (Die Karbide in Stahlen mit niedrigem 
Vanadingehalt). W. Biscnuor. Archiv fiir das Eisenhiittenwesen, Vol. 8, 
Dec. 1934, pages 255-258. By means of electric resistance measurements of an- 
nealed and of quenched V steels—C from 0.16 to 1.07%, V from 0.91 to 2.18% 
—and by electrolytic separation of the carbides, it was established that in low 
C steels VsC3 is present adjacent to the cementite, and in higher carbon steels, 
VC. Curves are shown indicating the relative amounts of cementite and of the 
V carbides in the steels studied, according to the following examples. 


Composition C as cementite C as V carbide 
1% V, 0.2% C€ 0.04% 0.16% as Vals 
1% VY; 5% C .26% .24% as VC 
2% V, 0.6% C 1% 5% as VC 


SE (10) 


The Transformation Mechanism from Body-centered-cubic to Close-packed-hexa- 
gonal Zirconium. Connection with the Modifications of Calcium (Der Ubergangs- 
mechanismus von kubisch-raumzentriertem in hexagonal dichtest gepacktes Zirkon. 
Zusammenhange mit den Modifikationen des Kalziums). W. G. Burcers. Metall- 
wirtschaft, Vol. 13, Nov. 9, 1934, pages 785-786. The transformation of B 
body-centered-cubic into a close-packed-hexagonal Zr at about 870°C. takes place 
through a combination of shifts and dilatations parallel to definite crystallographic 
directions and not through grain growth. The relative orientation of the crystals 
is such that it would be possible for an intermediate phase, face-centered cubic, 
to have formed. This phase was not found in the case of Zr, but it is possible 
that the occurrence of both the close packed hexagonal and body-centered phases 
in Ca above 450° can be explained in this way. A schematic illustration of the 
transformation shift of the 3 phases is given. CEM (10) 


Orientation of Oxide Films on Metals. R. F. Ment, E. L. McCanpuess & 
F. N. Ruines. Nature, Vol. 134, Dec. 29, 1934, page 1009. Wiistite, ‘‘FeO,” 
was found to form on single crystals of purified iron with a simple orientation 
related to the orientation of the iron (cube planes parallel in the 2 phases, but 
cube axes inclined 45°). The oxidation was performed at 700°C. in a mixture 
of H. and HO vapor. Cuprous oxide forms on a single crystal of Cu with an 
orientation such that the cube axes in both phases are accurately parallel; as 
the oxide layer thickens the perfection in orientation is gradually lost, becoming 
random when the thickness is about 0.002”. CSB (10) 


An Ultra Violet Microscope for the Examination of Opaque Objects. B. K. 
Jounson. Journal of Scientific Instruments, Vol. 11, Nov. 1934, pages 
384-394. This paper describes work which has led up to the design of a special 
form of microscope for the examination of opaque specimens in the ultra-violet. 
Design of the optical system, the ultra-violet transmission of suitable materials, 
the ultra-violet reflecting power of certain metals, the fine adjustments, and the 
instrument in use are described. This instrument is said to be particularly useful 
in the field of ultra-violet metallography. RAW (10) 


The Mechanical Behaviour of Single Crystals of Mercury. E. N. pa C. Awnp- 
RADE & P. O. Hurcuines. Proceedings of the Royal Society, Vol. 148, 
No. 863, Series A, Jan. 1935, pages 120-146. Single erystals of Hg are es- 
pecially easy to prepare; purification of the metal is easier than for any other 
metal. Hg was distilled in a quartz still in vacuo. Crystals were obtained by 
freezing a glass tube of Hg in a bath of alcohol plus CQ. snow, the tube being 
lowered inte the bath by elock-work mechanism, Single-crystal wires so produced 
were subjected to stretching without torsion or bending while being maintained 
below —38.8°C. (Hg m.p.). Other operations at this temperature were: rotating 
wire about its axis for observation of gliding, photographing the wire through 
microscope, and measuring the stretching foree. ‘Testing apparatus is partially 
shown. Slip bands are formed in wire with the slightest stretching. Parallel lines 
intersecting wire surface show location of slip planes. Determined were: glide 
planes, glide directions, and twinning planes for the rhombohedral. Hg single 
crystal. Rhombohedral faces are glide planes and the short diagonal is the glide 
direction. When strained, twinning takes place on a plane through the iong 
diagonals of two opposite faces which act as glide planes. The rhombohedral face 
and the hexagonal basal plane are equally close packed, but the former contains 
a much more closely packed line than the latter. Hardening on one set of glide 
planes hardens the whole crystal. Photographs of the gliding planes and twins 
are shown. WB (10) 


Mechanical Strength Properties and Actual Structure of Crystals (Die mechanischen 
Festigkeitseigenschaften und die Realstruktur der Kristalle). E. Orowan. 
Zeitschrift fiir CKristallographie, Sonderheft ‘‘Ideal—& _Realkristall,” 
Vol. 89, Oct. 1934, pages 327-342. The physica! properties of plastic materials 
such as metals and in particular plastic flow and rupture cannot be qualitatively 
or quantitatively interpreted under the assumption of a completely homogeneous 
space lattice. The existence of these “‘lability’’ phenomena cannot be taken as 
a basis for interpreting the continuous and periodic deviations of the structure of 
real erystals from the ideal lattice since these phenomena occur, in principle, in 
the same fashion in amorphous materials. The rupture and flow theory of Griffith 
(Philosophical Transactions of the Royal Society of London, Vol. 221, 
Mar. 1921, pages 163-198) furnishes a satisfactory basis for interpreting the 
physical strength properties of metallic erystals and all hypotheses going beyond 
Griffith’s theory (block-structure,—secondary structure—and Smekal’s ‘‘Lockerstruk- 
tur” hypothesis) are rejected. EF (10) 


Transformations in Homogeneous Materials (Uber Umwandlungen in homog..en 
Stoffen). G. Tam™Mann. Zeitschrift fiir physikalische Chemie, Abt. A, 
Vol. 170, Nov. 1934, pages 380-390. The transformations in crystalline materials 
ean be classified into 2 main groups depending on whether the transformation is 
accompanied by recrystallization or if the transformation takes place while the 
crystal remains homogeneous. In the former, the physical properties must change 
in a discontinuous manner at a certain temperature. But if no recrystallization 
takes place, the properties change gradually over temperature ranges. There is a 
third group of materials which undergo transformations falling between both 
principal types of transformations. The primary reaction in all of the 3 transforma- 
tions is due to phenomena taking place in the atoms or molecules depending on 
whether or not the sphere of influence renders the space lattice unstable. The 
theoretical deductions are checked on experimental evidence referring to changes of 
ferromagnetic properties (Ni, Fe), of heat contents, and of linear dimensions 
(B-brass) during transformations. EF (10) 
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New Etching Reagent for the Examinati 
l ion of Micro-Structure (Ney 
a oe an ee: A. MATTING. Autogene Metetenten 
G7, VO ai, NOV. 15, 1934, pages 353-355. A solution of 25 ‘tilled 
water, 3 g. copper-ammonium chloride, 50 ce. HC] (1.19 sp fe. PP peri 
e ~), do g. 


Softening of a Deformed Crystal During Recovery (Die Entfe 
formierten Kristalls bei der Erholung). M. Kornre tp. Physikalisch , 
schrift der Sowjetunion, Vol. 6, No. 4, 1934, pages 329-349 Th yh 
softening of single erystals of Al has been studied in relationship _ to th gr q 
of deformation and temperature of recovery. An exponential funetion—thor P es 
definitely established—is assumed to link these properties. The tathitienien “ 
tween yield point and recovery temperature previously reported (see Ph ‘kali o 
Zeitschrift der Sowjetunion, Vol. 5, No. 2, 1934 pages 1o6-1oe, 
studied further over a wide range of deformation. It could be proved ; er 
second abrupt drop of the yield point occurs with annealing temperatures 7 : 
550°C., which temperature range completely restores the initial properties. bape: 
Al erystals. It has been established that the strain hardening coefficient "a 
deformed crystal changes with the recovery temperature in such a manner that 
strain hardening coefficient is lowered by working and subsequent senting. ee 
strain hardening coefficient increases when the temperature of recovery ee 
from 100°C. to 400°C. The phenomenon of recovery takes place onl 
distorted space ‘attices and is restricted to crystal boundaries 
phenomenon of recrystallization. A shifting of the yield 
plained plausibly since the nature of strain hardening 
satisfactorily so far. 
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EF (10) 


Theory of Undercooled Solid Solutions (Zur Theorie d ii 

i ; er unterkiihiten f 
Lésungen). Ss. KoNnoBEJEWSKI. Zeitschift fiir physikalische Chemie “a 
A, Nov. 1934, pages 25-35. Based on the theory of undercooling the stabiilty 
of solid solutions and some problems of segregation in solid solutions are discussed 


The accelerating effect of elastic (residual) stresses on the decomposition speed 
of metallic solid solutions is pointed out. The metastable state of und: oad 
solid solutions, if undisturbed, may be maintained almost indefinitely, The . ‘aad 
matical treatment of the subject is supported by experimental evidence a 
by the author and his coworkers on the a-phase boundary line in the Cu-St stem 
after cold working, the precipitation of Si in Al-Si and the eutectoid disint: tion 
of deformed Mn steel (10% Mn, 1% €). The later unpublished ex: val 
by Konobejewski & Gorjanow show that the decrease of the lattice cons' ‘ of 


austenite takes place in 2 steps on annealing at 400°-500°C. After Jonver or 
shorter annealing times, depending on the temperature (400°C.=15 min. : \e 
1% min., 600°=instantaneously) a spontaneous space lattice change tak 


which corresponds to a highly dispersed formation of new ferrite-cementite a 
On further annealing a gradual change of the lattice constants occurs wi: ch is 
attributed to the coagulation of the nuclei due to the diffusion proce The 
phenomena preceding the actual precipitation and the problem of orienta‘ pre- 
cipitation (Widmanstitten structure) are theoretically dealt with. Ef (10) 

A Graphical Indexing Method for Rotating Crystal Photographs (Ein gray) isches 
Indizierungsverfahren von Drehkristallaufnahmen). N. J. Setyaxow & |. I 
Sows. Zeitschrift fiir Kristallographie, Kristallgeometrie, Kristal: veils 
Kristallchemie, Vol. 89, Dec. 1934, pages 601-606. A graphic me:icd 4s 
advanced for indexing X-ray photographs taken on crystals which rotate ‘ound 
an arbitrary axis. The use of the graphic method is demonstrated by X--y films 
of single crystals of Al. EF (10) 

Group Phenomena in Metallic Crystals (Gruppen-Phanomene in Metallkrisialien). 
ALEXANDER Goetz. Zeitschrift fiir Kristallograhie, Vol. 89, So: <jerheft 
“Ideal & Realkristalle,”’ Oct. 1934, pages 310-326. Survey of the experimental 
evidence which describes and interprets the differences between ideal and real 
erystals yields the conclusion that the assumption of molecular aggregates of equal 
size or of unit blocks offers the most plausible explanation for the occurrence of 
periodic phenomena of higher order in metallic crystals. EF (10) 


Some Fundamentals of the Microstructure of Metals. P. F. Harrop. Mechan- 
ical World & Engineering Record, Vol. 96, Sept. 21, 1934, pages 267-268. 
Application of photomicrographs in the presentation of data on metals and alloys 
and their heat treatment. Kz (10) 


Investigation of Magnetic Properties in Relation to Precipitation Hardening in 
Fe-Ni Alloys (Magnetische Untersuchungen an Ausscheidungsfahigen Eisen-Nickel- 
Legierungen). F. Pretsacn. Zeitschrift fiir Physik, Vol. 93, Jan. 4, 1935, 
pages 245-268. Magnetic pfoperties, including magnetization curves, permeability 
and coercive force, of 2 alloys were studied, one with 55% Ni, 45% Fe and 
about 0.5% Be, the other 38% Ni, 46% Fe, 15% Cu, 1% Mn. Results were 
correlated with hardness and electric-resistance for both cold-worked samples and 
those subjected to various annealing temperatures. FHC (10) 


Foundry Committee, Communications of the Deutsche Gesellschaft fiir Metall- 
kunde (Giessereiausschuss, Mitteilungen der Deutschen Gesellschaft fiir Metalikunde). 
Konutmever. Zeitschrift fiir Metallkunde, Vol. 26, Aug. 1934, pages 191- 
192. A review of the constitution, microstructure and physical properties of oxygen- 
bearing Cu containing impurities of Ni, Sn, Sb, As, Bi and Pb. FNR (10) 


Independence of Grain Size and Dendrite Fineness. IcuirO ITAKA. Bulletin 
Institute of Physical & Chemical Research, Tokyo, Vol. 13, Dee. 1934, 
pages 1395-1400. In Japanese. Abstracts of the Bulletin of the Institute 
of Physical & Chemical Research, Tokyo, Vol. 13, Dee. 1934, page 81. 
In English. Grain size (defined as the mean diameter of the crystals) and den- 
drite fineness (= mean distance between the dendrite branches) were investigated 
in gun metal, bronze, Al bronze (5% Al), brass (20% Zn) constantan and an 
Al alloy containing 5% Mg. The alloys cast at different temperatures were studied 
in the sand- and chill-cast state. In the latter case, the molds were preheated 
to different temperatures. In some cases the alloys passed the freezing in range in 
14-2 hours. In 4 cases, grain size was proportional to dendrite fineness. In 6 
cases, dendrite fineness changed while grain size remained constant. Grain size 
was found three times to be inversely proportional to dendrite fineness and in 2 
cases dendrite fineness remained constant while grain size changed. It is col 
cluded that there is no functional relationship between grain size and dendrite 
fineness. WH (10) 
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Practical Use of the X-Ray Back-Reflection Method for Measuring Elastic Stresses 
(Praktische Anwendungen des Réntgen-Riickstrahl-verfahrens zur Messung elastischer 
Spannungen). H. MOtter. Archiv fiir das Eisenhiittenwesen, Vol. 8, Nov. 
1934, pages 213-217. Internal stresses cause a change in the lattice parameter. 
An X-ray back-reflection method for determining these stresses is deseribed. An 
advantage of the X-ray over the mechanical methods usually employed is that it 
gives the absolute value of the stresses and not merely differences. However only 
the stresses at the surface can be measured and variations in composition and 
cold work may affect the results. SE (10) 


Alpha-gamma Inversion of tron. W. D. Jones. Iron & Coal Trades 
Review, Vol. 129, Oct. 5, 1934, page 505. See “The Influence of Diffusing Ele- 
ments upon the Alpha-Gamma Inversion of Iron,” Metals & Alloys, Vol. 5, 
Dec. 1934, page MA 580. Ha (10) 


New Phase Transformations in Homogeneous Media (Neuartige Phasenumwand- 
jungen bei einheitlichen Stoffen). E. Justi & M. von Laue. Sitzungsbe- 
richte der Preussischen Akademie der Wissenschaften, Mathematisch- 
naturwissenschaftliche Klasse, Vol. 23, June 7, 1934, pages 237-249. Tis- 


aoi- 
f 


cussion of various transformation phenomena on thermodynamic grounds which 
differentiates transformations of first, second, and third order. Transformations of 
the first order involve allotropie lattice changes, whereas the third group refers 
to transformations characteristic of 8 brass. The (hitherto unknown) second type 
of transformation is evolved theoretically. WH (10) 


The «, y, 6 and B Phases of the System Cadmium-silver. P. J. Durranrt. 
Journal Institute of Metals, Vol. 56, Advance Copy No. 685, Oct. 1934, 
2 pages. Cd-Ag alloys containing from 30 to 60% Ag were investigated by 
thermal and microscopic methods. In this region the liquidus consists of 4 
smooth curves intersected hy peritectic horizontals at 592, 640, and 736°C. 


The boundaries of the ¢, yy, and B phases were determined. No changes occur 
below tic solidus in the e and y phases, but 8 undergoes 2 transformations. The 
upper transformation Bef’, occurs at 470°C. when vy is present, at 440°C. 


wher a is present, an3 at some intcrmediate temperature when £B alone is 
present. ‘The lower transformation, B’=B” occurs at 230 or 240° C. or at some 


intermediate temperature under the same respective conditions. Both of these 
trans! ys are associated with marked changes in the range of solid solu- 
bility nd with the existence of eutectoid points at which the solid solution 
decom] into a characteristic duplex structure of the Widmanstitten type. 
5 refe: JLG (10) 

X-ray Investigations of Zinc-nickel Alloys (Richerche roentgenogratische sulle 
leghe Z0-Ni). Vancenzo CaGuiotti. Atti del congresso nazionale di 
chimi ra ed applicata, Vol. 4, 1953, pages 431-441. An X-ray study 
of the n system was made covering the range 0-53°% Ni. At 5% Ni, faint 
indicat f a phase, designated as ¢€ phase, was found, but not structurally 
determ A homogensdus y phase was found to extend from 15-22% Ni and 
at 46 ‘i a B phase and at 53% Ni a phase of the s@me structural type 
as cul 1 Ni wer: found. No solubility of Ni in the Zn lattice could be 
proved. ie body-centered-cubic yy phase corresponds to NisZnai. This phase 
forms s solutions with beth Ni and Zn. The eutectic of the y and B phase 
was loc: cd at 40% Ni. The B phase, which corresponds to NiZn according to 
the Hui system can be regarded as tetrasonal with c/a = 0.83, which cor- 
respond y Mn or AuCu with ao = 3.867 A.U. and 4 atoms in the ele- 


mentary cll (Zn = 000, % Y% O, and Ni= 40%,0% YY). EF (10) 


Alloys of Praseodymium and Copper (Le leghe tra praseodimio e rame). G. 
CANN: La Metallurgia Italiana, Vol. 26, Nov. 3934, pages 869-871. A 
thermal 1 micrographic study of the system Pr-Cu was made. The existence of 
the fol! g compounds has been shown: ['rCus, melting at 962°C.; PrCus, with 
a transiiion temperature of 824°C.; PrCue, melting at 841°C.; and PrCu, 
transition temperature 563°C. There are also 3 eutectics containing 17, 46, 
and 82°, Pr. The alloys are all hard ard fragile. AWC (10) 


Flakes in Ball Bearing Steel. V. Cutrrnisnorr. Heat Treating & Forging, 
Vol. 20, Sept. 1934, pages 445-446. In addition to dendritic segregation on 
solidification of the ingot, formation of flakes in 1.1%C and 1.2% Cr ball- 
bearing steel may be induced by intense overheating (above 1150°C.) before 
forging or rolling. The defect may result from the heterogeneity in microstructure 
which occurs when the hypereutectic carbides are transformed into a_ solid 
solution, which can take place only when the temperature at the end of the 
forging period is low. Formation of flakes may be avoided by inereasing the 
rate of forging, which results in a more intense mixing of the structural 


constituents. MS (10) 


X-Rays—What Should We Know About Them? Geo. L. Crarx. Electrical 


Engineering, Vol. 54, Jan. 1935, pages 3-14. Nature of rays and industrial 
applications. Ha (10) 


Microscopic Study of Phosphoric trons (Contribution a I’€tude Microscopic des 
Fontes Phosphoreuses par la Méthode de Stead-Kunkele). R. Cotas. Bulletin 
de l’Association Technique de Fenderie, Vol. 8, No. 9, Sept. 1934, pages 
429-431 Specimens were photographed in colors. WHS (10) 


The National Physical Laboratory. Engineering, Vol. 138, Oct. 5, 1934, 


pages 362-364, Summary of the tests carried out in the Laboratory on the use 
ot X-rays in metallurgy. LFM (10) 


Reareey Grain Size Symposium Records Recent Progress. Steel, Vol. 95, Oct. 
22, 1934, pages 34, 36, 38-39; Oct. 29, 1934, pages 33-36, 43: Nov. 5, 
1934, pages 34, 36, 38. Abstracts and discussion. MS (10) 


Susceptibility Measurements of Solid Solutions of Aluminum (Suszeptibilitats- 
—e an Aluminiummischkristalien). H. Aver. Zeitschrift fiir Physik, 
ol. 92, Nov. 26, 1934, pages 283-290. Variations in susceptibility of pure Al 


and Al solid solutions show that this characteristic is an additive function of 
the amount of the solute. FHC (10) 


wy ereseapie Examination of tron-Tin Reaction Products. W. D. Jones & 
Mes i Hoare. Sheet Metal Industries, Vol. 8, Oct. 1934, pages 571-572. 
' etals & Alloys, Vol. 5, Oct. 1934, page MA 490. AWM (10) 
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Twin Formation in Graphite Crystals (Zwillingsbildung bei Graphitkristallen). 
W. S. Wessetowskr & K. W. Wassitiew. Zeitschrift fiir Kris- 
taliographie, Vol. 89, Nov. 1934, pages 494-496. X-ray study of cast-Fe 
and natural graphite from the Zawalje district. EF (10) 


Principles of Heat Treatment. R. G. Wuiiiams. Heat Treating & 
Forging, Vol. 20, Aug. 1934, pages 377-381; Sept. 1934, pages 440-444. 
Elementary outline of the metallography of C steel for practical heat treaters. 

MS (10) 


Structure of Metals. V. The Effect of Welding on the Plate. E. C. Roitason. 
Welder, Vol. 6, Oct. 1934, pages 341-343. The changes in a piece of an- 
nealed steel plate on heating to different temperatures and the effects of cold 
working are briefly discussed. Ha (10) 


The Influence of Grain-size on Magnetic Properties. W. E. Ruper. Trans- 
actions American Society for Metals, Vol. 22, Dec. 1934, pages 1120-1141. 
With discussion. See Metals & Alloys, Vol. 5, Nov. 1934, page MA 533. 

WLC (10) 


Determination of Orientations of Metallic Crystals by Means of Back-reflection 
Lave Photographs. Atpen B. GreNINGER. Metals Technology, American 
Institute Mining & Metallurgical Engineers, Technical Publication No. 
583, Dee. 1934, 11 pages. Back-reflection Laue photographs are suitable 
determining orientation of opaque erystals. When applied to the 
only one photograph is needed. The symmetry of the spots is discussed and 
directions are given for interpretation of the photographs. A hyperbolic angular- 
coordinate plat, shown as a figure, is recommended for analyzing the photographs. 


JLG (10) 


for 
cubic system, 


X-ray Determination of the FeAls Structure (Réntgenographische Bestimmung 
der FeAl; Struktur). E. Bachmetew. Zeitschrift fiir Kristallographie, 
Kristallgeometrie, Kristallphysik, Kristallchemie, Vol. 83, Dee. 1934, 
pages 575-586. Object of this investigation was analysis of the phase in the 
Fe-Al system which forms first in Al on alloying Al and Fe. 17 references to 
previous work on FeAls are summarized. The author found by 4 methods that 
FeAls belongs to the rhombic system and has the fellowing lattice constants: 
a= 47.43 A.U.; b = 15.46 A.U.; ec = 8.08 A.U.; space group = Vn"; 
number of atoms/unit body — 400, caleulated density — 3.811. EF (10) 


Evaluation of Inhomogeneities in Solid Solutions. Atsert Portevin. Metal 
Progress, Vol. 27, Feb. 1935, pages 42-43. Suggests ‘‘topographic mapping’”’ 
of alloy surfaces with ‘‘contours’’ which are ‘“‘iso-chemical’’ for the study of varia- 
tions in solid solution compositions and their probable effect upon such phenomena 
as intergranular corrosion of stainless steels. WLC (10) 


The Diffraction of X-rays and Electrons by Amorphous Solids, Liquids and Gases. 
J. T. RanpaALy. John Wiley & Sons, Inc., New York, 1934. Cloth, 534 x 8% 
inches, 290 pages. Price $5.75. 

The progress of X-ray diffraction studies has been from first the highly organized 
state of matter, the single crystal, to the disorganized states. The field of this 
book embraces small crystallites and other less organized states of matter, 

After a concise treatment of the elementary principles of X-ray crystallography, 
the effects peculiar to minute crystals are discussed, and the determination of 
crystal size explained. 

The scattering of X-rays by gases is shown to provide information from which 
atomic and molecular structures can be determined. By the use of electron beams 
still further information can be secured on gases. With liquids a surprising amount 
of information can be secured. Evidence of atomic arrangement and distances, 
and. the length and thickness of molecules can be secured. Similar information can 
be obtained for solids which are microscopically amorphous. 

Of greatest potential value to metallurgy is the determination of the structure 
of surface layers. Here electron diffraction methods eventually may prove superior 
to X-ray methods, as films too thin for investigation by X-rays can be studied. 
The study of polished surfaces is of interest as the results present evidence for 
the existence of an amorphous state in metals. 

The book is well written with a nice balance between the theoretical and ex- 
perimental aspects of the problem. It will be welcomed by all interested in the 
broad applications of diffraction phenomena to the study of the structure of 
materials . H. W. Russell (10) -B- 


Some Statistical Properties of an Annealed Alpha-grain Aggregate: Part III. 
R. G. Jounston & W. G. Askew. Metal Industry, London, Vol. 45, Sept. 
7, 1934, pages 219-221. The authors present two methods of measuring the 
‘mean intercepts’ of grains in an endeavor to develop a rational method of 
grain-pattern specification. ‘Tentative suggestions are offered which, they believe, 
may afford a foundation of knowledge about the nature of patterns that might 
be used in the development of specifications. They believe it is necessary that the 
largest max. diameter to be tolerated in a half or quarter-plate field at 100X 
and the max. and min. limiting values of the mean intercept be stated. With 
these as a basis they think considerable progress in this field may be made. 


HBG (10) 


X-ray Studies of the System Fe-Cr-N (Réntgenundersékningar Over systemet 
jarn-krom-kvave). Stren Erixsson. Jernkontorets Annaler, Vol. 118, Nov. 
1934, pages 530-543. Fe-Cr nitrides were prepared by passing NH g over the 
heated alloys. An intermediary phase (a’) of the formula Fe + Cr was con- 
firmed, and is probably to be considered as a deformed a@ lattice. The symmetry, 
however, is low and either tri- or monoclinic. In the Cr-N system the hexagonal 
B phase was found to have a “super structure,’”’ with a volume three times that 
of the close-packed hexagonal lattice. The length of the c axis is the same for 
both cells but that of the @ axis is 1,732 times that of the close-packed Jattice 
The homogeneity limits are 11.9% to 9.3% N. The dimensions range from 
a = 4.750 A.U. (2.742 A.U.), ¢c = 4.429 A.U. (4.429 A.U.) and e/a = 


0.933 (1.615) at the lower limit to a — 4.796 A.U. (2.769 A.U.), « = 


4.470 A.U. (4.470 A.U.) and c/a = 0.932 (1.614) at the upper limit, the 
numbers in parentheses referring to the hexagonal-close-packed cell. HCD (10) 


Panphot, a New Camera-Metal Microscope (Panphot, ein neues Kamera- 
Metalimikroskop). Huco Freunp. Giesserei, Vol. 22, Feb. 4, 1935, pages 
57-59. Descriptive. Ha (10) 
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A New Apparatus for Determination of the Heat Conductivity of Metals. N. D. 
TomasHow & J, B. Fripman. Transactions of the Scientific Research 
Institute of Aircraft Materials (Trudy Vsesoiuznago Nauchno-Issledova- 
tel’nago. Instituta Aviatsionnykh Materialov). No. 8, 1934, 20 pages. In 
Russian. The paper is divided into 2 parts. The first part deals with the classifi- 
cation and review of the methods for determining heat conductivity of metals and 
alloys. In the second part the authors describe their apparatus which was con- 
structed to study the heat conductivity of metais within the range 0° to 200° C. 
The specimens used are round bars 12 mm. diameter and 260 mm. long. The 
difference in temperature is maintained by means of a heating element placed 
inside of one end of the specimen and cooling other end of the specimen with 
water. The amount of the heat energy passing through the bar per unit time 
can be determined by measuring (a) the electrical energy consumed in heating and 
(b) the quantity and inerease in temperature of water consumed for cooling. 
The apparatus is constructed on the principle of an absolute determination of 
heat conductivity in the steady state of a test bar. To limit heat losses a pro- 
tective cylinder was used. In order to determine these losses the apparatus was 
calibrated with a specimen made of a material (cork) having a very small heat 
conductivity. The temperatures were measured with a series of Nichrom-Constantan 
thermocouples. It was found that accuracy of this device is around 3%. A 
series of metals (aluminum, Y alloy, pearlitic steel, ete.) possessing different heat 
conductivities were examined. The results obtained by the authors were in close 
agreement with those obtained by other investigators. AIK (11) 


Hooke’s Law Amended. R. W. Carson. IJnstruments, Vol. 7, June 1934, 
pages 109-112. Detailed study of aging and lag effects with particular reference 
to instrument springs, in the use of which the assumption of linearity must be 
discarded. Author presents a long list of ‘“‘true moduli’ for frequently-used 
elastic metals and alloys based on Sayre’s formula for ‘‘true modulus.’’ Char- 
acteristics of aging and lag are set forth. An imposing list of terms is as- 
sembled, most being re-defined. Aging is shown to be independent of load and 
to be caused by internal stresses. Author discloses for first time the following 
heat treatments to minimize internal stresses; 


Spring material Temp. Time Spring material Temp. Time 
Phosphor bronze 100°C. 15 hrs. Low C steel 200°C. 5 hrs. 
Hard drawn brass 120°C, 10 hrs. Low alloy steel 200°C. 5 hrs. 
Hard drawn Ni 150°C, 8 hrs. Musie wire 300°C. 5 hrs. 
Ni Ag 150°C. 8 hrs. High C_ steel 300°C, 5 hrs. 
Monel Metal 150°C. 8 hrs. Ni steel 300°C. 5 hrs. 


(Abstractor can report above to have greatly improved performance of two instru- 
ment manufacturer’s springs). Experiments are reported indicating lag to be inftu- 
enced by time and by load, author’s specially-designed ultra-micrometrie eurve- 
drawing instrument being briefly described. Numerous other investigations are 
reported. MFB (11) 


Contribution to the Problem of Classification of Elements in the Periodic System 
(Quelques remarques au sujet de la classification périodique des éléments). M. 
LeEMARCHANDS & M. Jaxon. Bulletin de la société de France, Vol. 5, 
Aug. 1934, pages 1070-1075. The chemical energy of an element is considered 
to be the sum of 2 properties, namely its metallic or metalloid energy and its 
oxidizing or reducing energy. These 2 different items are evaluated for 41 more 
important elements of the periodic system, for which a series of values result 
which express numerically the chemical properties of the elements. The consistent 
variation of the properties of metals and metalloids is particularly striking and the 
unique behavior of C is interpreted on the basis of its special place in this periodic 
arrangement of the authors. EF (11) 


Compression of Metals through Formation of Intermetallic Compounds (Kom- 
pressionen der Metalle bei der Bildung intermetallischer Verbindungen). WaiLHEeLM 
Bittz. Zeitschrift fiir Metallkunde, Vol. 26, Oct. 1934, pages 230-232. 
The volume contraction, upon combining, of an extensive list of intermetallic 
compounds is compared, whereby it is shown that: (1) the total contraction ean 
be resolved into increments of contraction which are characteristic of the individual 
elements; (2) the inerements of contraction of the noble metals are small, while 
those of the base metals are large; (3) the metals of high compressibility, and 
large electronic volume, contract most upon combining. FNR (11) 


lla. Non-Ferrous 





A. J. PHILLIPS, SECTION EDITOR 


Alloying Characteristics of the Elements Be, Mg, Zn, Cd, Hg, Al, Sn (Legier- 
ungseigenschaften der Elemente Be, Mg, Zn, Cd, Hg, Al, Sn). U. Deuuincer. 
Zeitschrift fiir Elektrochemie, Vol. 41, Jan. 1935, pages 20-23. The mutual 
relations of these elements in the constitutional diagrams of their alloys are 
given in a table which summarizes the effects of the atomic radii of the indivi- 
dual atoms and the atomic radii differences in conjunction with a general survey 
of the appearance of compounds in the diagram, their structure and solubility or 
homogenizability. he ¢able is set up in order to determine mutual alloying 
affinities and thus discover a new alloy group which can be tabulated as are 
the metals of group I (Cu, Ag, Au, Fe-metals, Pt-group) by means of the 
Hume-Rothery rule. Intermediate phases, according to the table, occur only with 
Mg, the compounds MgCd, and CdMgs should show strong affinity even in solid 
solution. The compound formation of Mg with Zn, Sn, and Al with Mg, Zn are 
discussed with respect to the table. The rules set up show the conditions of 
mutual alloying governed by the atomic radii differences and the polarizability of 
the atoms involved. In some cases the electron configuration of the atom in- 
volved upsets the ruje and the table becomes of less value because the composi- 
tion of a phase is not determined wholly by the atomic radii differences and 
polarizability. WB (ila) 
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Magnetic Investigation of the System Cobalt-Palladium (Magnetische Unt 
suchungen im System Kobalt-Palladium). G. Grune & O. WINKLER Zeis 
schrift fiir Elektrochemie, Vol. 41, Jan. 1935, pages 52-60. Tests pom 
made to check the constitutional diagram obtained by thermal analysis re a 
ferromagnetic region, by magnetometer measurements. A special magnetometer 


was built to measure the intensity of magnetization at various temperatures. The 
apparatus is shown with special Pt wound furnace for heating rod-specimens of 
Co-Pd. Magnetization-temperature curves obtained are shown for various alloys 
from pure Co up to 90 atomic % Pd. The Curie temperature and the a— rn 
& — > a transformation points were observed for the alloys, and are given re 
tables and curves. The Curie point temperature of the B phase decreases steadily 
with increasing Pd. The pure Co and the 5 and 10 atomic % Pd alloys were 
the only ones showing a transformation above room temperature during “heating 
and cooling. This transformation is similar to that found in the stable Fe-Ni 
alloys. A continuous series of B solid solutions can be assumed up to 


, at least 
90 atomie % Pd. 


WB (lla) 


Highly Heat-Resisting Chromium-Aluminum-tron Alloys (Ueber hochhitze bestandine 
Chrom-Aluminium-Eisen-Legierungen). A. Grunert, W. Hessensprucn & K 
SCHICHTEL. Elektrowirme, Vol. 5, Jan. 1935, pages 2-11. A thorough in- 
vestigation of Cr-Al-Fe alloys shows that their properties differ considerably from 
those of the Cr-Ni alloys and that they are much more resistant in high tem- 
peratures, especially in oxidizing atmospheres and those containing C and S. The 
reason is seen in the difference of the fine structure of the 2 alloys: while the 
Cr-Ni alloys are austenitic and have a face-centered cubie lattice, the Cr-Al-Fe 
alloys have a space-centered cubie lattice. The Cr-Ni alloys are pronouncedly sen- 
sitive at the grain boundaries, corrosion attack usually starts at these places, 
The Cr-Al-Fe alloys are not at all sensitive in this respect, even if precipitations 
deposit on the grain boundaries; oxidation proceeds uniformly over the whole 
grain. Above 1200° C., Cr-Al-Fe alloys are decidedly superior to Cr-Ni al! and 
constitute an element of great usefulness in industrial furnaces with norma 
idizing atmospheres. Examples illustrate how to select between the 2 
temperatures below 1200°C. The following alloys were tested: 


OXx- 
for 


Composition Life at 1200°C. Remarks 

30 Cr 1 Al remainder Fe 15s. 

30 Cr 2 Al * Fe 6.5 ” 

30 Cr 3 Al - Fe 32.5 ” | 

30 Cr 5 Al oy Fe 35 y 

30 Cr 8 Al eS Fe 26 sre 

30 Cr 12 Al = Fe - ™ not workab 

20 Cr 5 Al 7" Fe 11 sof 

40 Cr 5 Al -, Fe 26 " 

50 Cr 5 Al - Fe -- “ not workab 

60 Cr 5 Al Fe -- = not workab! 
Additions of C up to 0.6% showed a considerable deterioration of the li vhile 
P and S up to 0.1% did not exert a harmful influence. The alloys shou! iere- 
fore be made of materials as free as possible of € and under conditions exc iuding 
a C absorption. .Additions of Co and Ni did not improve the properties; the 
latter makes the alloy especially difficult for working. 10 references. Ha (lla) 

Special Copper-Nickels (Les Cupro-Nickels spéciaux). DL. GurILier. ure 

et Laiton, Vol. 7, Dee. 30, 1934, pages 585-587. Simultaneous additio f Ni 
and Si to Cu renders the latter susceptible to heat-treatment; an alloy of 70% 
Cu with 30% Ni showed with different percentages of Si the following properties: 


Brinell Hardness 


Si heated to 150° quenched in water at 950° 
content after and cooled without re- annealed at 625 

% casting slowly heating for 30 min. 3 hrs. 

0 103 102 104 97 103 

2 148 132 134 139 137 

1 285 253 157 262 269 

6 389 383 322 450 407 


Other tests were made with 80% Cu and 20% Ni and up to 0.68% Si with 
results not so clear cut as before. An alloy of 33-35% Cu, 54-50% Ni and 
13-15% Sn has a hardness of 250-320 and resists well the action of superheated 
steam. Alloys of 30% Cu, 64% Ni, 3% Sn, 3% Si have a hardness of about 
285. Additions of Al, even in small proportions, improve mechanical properties; 
ultimate strength and hardness increase with Al content to a maximum at about 
1.95% Al and then decrease again. The work of other investigators is reviewed 
and results given. Ha (ila) 


Some Statistical Properties of an Annealed Alpha- Grain Aggregate: Part II. 
R. G. Jounston & W. G. Askew. Metal Industry, London, Vol. 49, 
July 13, 1934, pages 27-30. It is stated that smoothness of finished product 
in production of commercial non-ferrous alloys, e.g. brass strip for pressing and 
spinning, is greatly influenced by the character of the grain pattern. Methods to 
determine the grain pattern and measure grain size are discussed. The defects 
of the use of the arithmetical mean are indicated. A series of curves is shown 
based on the max. dia. and frequency as ordinates. While the fields represented 
by these charts were dissimilar in structure, this is not clearly shown in the 
plotted results. When areas and frequency were used as ordinates, relatively 
similar curves were obtained. Authors believed that examination of these might 
contribute some useful suggestions for the rational foundation of grain-size speci- 
fications. It was found that the larger the extreme sizes of grains, the greater 
is the irregularity of the structure. It was also noted that the ratio of the 
largest max. dia. to the arithmetical mean was near 2.5 in value. The authors 
felt this to be a genuine relationship characteristic of the grain distribution. 

HBG (11a) 


Calcium: Its Metallurgy and Technology. C. L. Mantetr & CHARLES 
Harpy. Chemical Industries, Vol. 35, Nov. 1934, pages 403-406. 44 ref- 
erences. A resume of published work. Properties tabulated. RAW (lla) 
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E. 8. DAVENPORT, SECTION EDITOR 


Molybdenum Displaces Tungsten in New High-Speed Steel. Jron Age, Vol. 
135, Jan. 31, 1935, page 43. Deseribes a Mo high-speed steel known to the 


This type of steel was developed by Joseph 
Drill Co. The approximate composition of 
Cr 4%; and V 1%. It is claimed to be of 


trade by the name of Mo-Max steel. 
y. Emmons of the Cleveland Twist 
this steel is: Mo 8%; W 2%; 


such high quality that it is challenging the supremacy of 18% W _ high-speed 
steel. The technique of working is similar to that which has been developed for 
the 18-4-1 type. VSP (11b) 


Vanadium Steels (Die Vanadinstahle). Hans HouGarpy. Chemiker-Zeitung, 


Vol. 58, Dec. 28, 1934, pages 1037-1039. In plain C steel V acts as a strong 
lizing agent, suppresses the allotropic changes, produces smaller grain size, 
yhyvsiecal properties, uniform physical properties in large sections, and re 

ging It is used in the nitriding steels together with Cr and Ni in 
mounts of from .1 to .6% V. Up to 5% V is used in tool and high speed 
ctee! to reduce brittleness and increase hardening depth. In 18-8 stainless steel 
1-1.5% V is used to prevent intergranular corrosion, CEM (1lb) 


Influence of Impurities on the Impact Resistance of Technical tron (Einfluss der 
im technischen Eisen enthaltexen Verunreinigungen auf die Kerbzahigkeit). G. 


Scumipt. Archiv fiir das Eisenhiittenwesen, Vol. 8, Dec. 1934, pages 263- 
9 Rv remelting Armeo iron under slags in a high frequency vacuum furnace, 
very pure Fe with controlled amounts of C, P, S, 0, and N was prepared in 
ord study the effect of these impurities on impact resistance. In the nor- 
ma condition the impurities present tended to raise the temperature at 
wi e sharp drop in impact resistance occurs on the impact ys. temperature 
cul e maximum impact resistance was also lowered. In this respect N had 
est effect, with P and C next in order; the effect of S was negligible. 

I er decrease in impact resistance and the accompanying shifting of the 
in istance-temperature curve to higher temperatures due to cold working, 
W letermined. The percentage decrease in impact produced by cold working 
Wa wally greater in the material which had the higher values originally. 
1 ippeared that the presence of 0 and S had the strongest effect in lowering 
the ut resistance due to cold working. (Abstractor’s note. This would not 
see! y to justify the conclusion that ‘‘strain’’ or ‘‘mechanical’’ aging may be 
atti | mainly to the presence of O and 8.) SE (11b) 
S Characteristics Common to Carbon and Alloy Steels. Epcar C. Barn. 
y American Iron & Steel Institute, 1934, pages 86-119; discussion 
119 See Metals & Alloys, Vol. 6, Jan. 1935, page MA 35. VVK (11b) 
Engineering Properties of Cast tron. E. A. Piper. J/ron Age, Vol. 134, 


Oct 1934, pages 23-29. Discusses the engineering properties of cast Fe of 
toda) itting special stress on fundamental properties such as tensile, compres- 
sio nsverse and fatigue strength. Defines cast Fe as covering a series of 
Fe-s alloys, which also contain Mi, P and S. The term applies to gray Fe 
as is to white and chilled Fe. By proper manipulation of principal con- 
stit of cast Fe a wide range of physical, electrical and chemical properties 
cal ‘btained. Author claims that due to rapid development of gray Fe 
met y present information in handbooks and other literature has been lagging 
cons ily. Study of physical properties of cast Fe reveals that it is a reliable 
engi g¢ material. Cast Fe has replaced many expensive alloys, due to out- 
come service tests which showed more favorable results. One of the factors 
whic is diseredited cast Fe is the demand for a cast Fe permitting high rates 
of mochining speed. Casting having ready machinability will not give high 
stre! Certain alloy additions as well as proper control of S and P will aid 
machiability. VSP (11b) 

Alloys in the Ferrous Foundry. Gottrrip Orson. Jron Age, Vol. 134, 
Oct. 18, 1934, pages 30-34; Oct. 25, 1934, pages 29-35. Gives a brief history 
of alloys and defines steel, cast Fe, malleable cast Fe, and alloy steels and cast 
Fe. (€, Si, Mn, P and S are not considered alloys as they commonly occur in 
cast | Cast Fe derives its characteristics from these elements. Effects of Ni 
may be summarized as follows: (1) Added machinability and strength; (2) De- 
creased grain size; (3) Added resistance to wear and also to heat; (6) Added 
resistance to corrosion; and (7) Increased hardness. Gives analyses of a number 
of irons suitable for various purposes. In second instalment considers the action of 


Cr, Mo and W 
Cr-Fe mix or in 


straight 
even in 


foundry melts. Cr is 
with other 


additions to 
combination 


usually used in a 
alloys. Cr is carbide forming 


small % and thereby increases hardness. Care must be exercised in using Cr to 
sive greater strength to cast Fe with good control, particularly the C, up to 
0.50% Cr may be used to give added transverse and _ tensile strength. Mo in- 
creases tensile strength 20 to 40%; transverse strength 25 to 40%: fatigue 
strength about 25%; increases Brinell hardness 10 to 50 no. but improves 


machinability for some hardness no.; and 
wear. W Fe withstands cutting. 
and 


increases resistance to abrasion and 
An Fe containing from 1-3% Cr, about 2% Cu 
irom %4-1% W gives a very close Fe and one that will withstand action of 


cutting or eating out of Fe. Best method of adding W is to use butts of W 
tools. VSP (1lb) 
Magnetic Materials. A Survey in Relation to Structure. W. C. Euuis & 


Earte E. Scuumacner. Metals & Alloys, Vol. 5, Dee. 1934, pages 269- 


276; Vol. 6, Jan. 1935, pages 26-29. 27 references. Classifies magnetic ma- 
terials as “‘soft’ which have high maximum permeability, low coercive force and 
small hysteresis loop area and as “hard” those having low permeability, high 
Coercive force and large area of loop. The elimination of certain elements de- 
freases the hysteresis loop producing a “‘soft’’ material, while their addition re- 
sults in a broadened loop characteristic of “hard” materials. Properties of such 
soft” materials as Fe, Fe-Ni, Fe-Co alloys are described. Compositions, treat- 
ments and magnetic characteristics of common permanent magnet alloys (C, low 


Cr, 3.5% Cr, W and 35% Co steels) are tabulated. Fe-Ni-Al 
of 130-660 oersteds coercive and 10800-7600 gauss residual, 
Co-W alloys of 50-300 oersteds and 12,000-8500 gauss, and 
000 oersteds and 4000 gauss are described. 
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SMALL ROUNDS 


FOR manufacturers of equip- 
ment, where the parts require 
highly polished surfaces and 
extremely close fit in assem- 
bly, B & L engineers offer a 
special grade of small diameter 
ground shafts — DRAWN, 
GROUND AND POLISHED 
to mirror-finish and close tol- 
erances. Available in diame- 
ters of 34" and under. 





For details, 
write for your 
copy of the 
new Shafting 
Folder wo. 4-M 
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COLD DRAWN STEEL AND SHAFTING 


BLISS & LAUGHLIN, INC. 
HARVEY, ILL, sealant: gel ed ~ BUFFALO, N.Y. 


Copper Aids Grain Structure. Foundry, Vol. 62, Dee. 1934, pages 23, 56 
Discusses the recent interest developed in the use of Cu as an alloy in produc- 
tion of high test cast Fe. Considers the structure of a high test cast Fe pro 
duced by Allis Chalmers Mfg. Co., Milwaukee. The analysis of the metal is 


C 2.70%; Si 2.01%; S 0.087%; Mn 0.69%; Ni 
bility of Cu in cast Fe alloys is influenced by the 
Fe, according to J. E. Hurst. For example, in 
much as 6 to 7% Cu is dissolved readily. It 

of Cu additions to cast Fe lies in their use as a diluent of Ni additions. 
Plain Cu ailoy cast Fe is used in motor cylinders, and a 2% Cu east Fe under 
mild corrosion conditions. VSP (11b) 


0.12%; and Cu 1.15%. Solu- 
presence of other elements in 
presence of 12 to 15% Ni, as 
is probable that the greatest value 


Raw Materials and Their Relation to Bearing Life. Fayerre Leisrer. /ron 


Age, Vol. 134, Sept. 20, 1934, page 40-41. Describes tests conducted and pre- 
cautions exercised in material control to establish definitely to what extent bear- 
ing life was influenced by cleanliness of steel used. Rings and balls were made 
from both clean and unclean steel; heat treated and tested to destruction under 
heavy loads. Results showed that bearing made from unclean steel had a_ yery 
inconsistent life, while bearings made from clean steel showed increase in life 
with much more consistent results. Investigations were conducted by the Fafnir 
Bearing Co. VSP (11b) 

Special Steel Developed for Wear-Resisting Service. Epwin F. Cone. Steel, 
Vol. 95, Nov. 12, 1934, pages 49, 51. Bethlehem Steel Co. has developed a 
low-priced C-Mn-Si abrasive resisting steel. It is both hard and tough. Tensile 
strength in the as-rolled condition is 115,000-130,000 Ibs./in.2 Brinell hardness 
varies from 235 to 300, according to composition. Steel is available as plates 


and bars. Greater care must be employed in fabrication than with ordinary plate 
steel, but usual shop tools and equipment can be used. Describes some of the 
precautions te be observed in fabrication and some of the uses. Tabulates physical 
properties of steel after heat treatment. MS (11b) 


Copper in Gray Cast Iron. C. T. Eppy. Foundry, Vol. 62, Feb. 1934, pages 
15, 57. Karly results showed that Cu acts in similar manner to Si and Ni, and 
decreases tendency of cast Fe to chill. Gray Fe with improved tensile and trans- 
verse strengths is obtained by assisting graphitization, 
sorbite and strengthening of ferrite. Cu ‘nereases C€ 
thereby increases the amount of combined C in 


changing of pearlite into 
content of the eutectoid and 
gray Fe without forming free ce- 


mentite. This is claimed to be the cause of increased hardness of Cu-bearing 
gray Fe. VSP (1lb) 

Characteristics of Carbon and Alloy Steels. Epncar C. Barn. Blast Furnace 
& Steel Piant, Vol. 22, June 1934, pages 324-327; July 1934, pages 392-394; 
Aug. 1934, pages 456-457, 469, 477; Heat Treating & Forging, Vol. 20, 
June 1934, pages 279-284; July 1934, pages 339-343. Paper read before the 
American Iron & Steel Institute. See Metals & Alloys, Vol. 6, Jan. 1935, 


page MA 35. 


MS (11b) 
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Stainless Steel, its Properties and its Application (Rustfritt staal, dets egens- 
kaper og dets anvendelse). TH. SmitH-CuRISTENSEN. Teknisk Ukeblad, 
Vol. 82, Jan. 3, 1935, pages 3-5 (with discussion). Paper read before Poly- 
technic Society of Norway, Dec. 18, 1934. Explains the passivity obtained by 
addition of Cr to steel and discusses the effect of other alloying constituents, 
such as Ni, Mo, Mn, W, Ti, Cu, Al, Co, and Si. The physical properties of 
Cr and Cr-Ni steels are discussed, also the effect of the C content, methods of 
heat treatment, welding, and resistance to high temperatures and corrosion. Many 
technical and commercial applications are given. Production of these steels in 
Norway was started in 1917; present production is at a rate of about 1,000 
metric tons per year. BHS (11b) 


Soft Cast Iron. L. W. Botton. Foundry Trade Journal, Vol. 51, Aug. 
30, 1934, pages 137-138. Extracted from the Bulletin of the British Cast 
Iron ‘Research Association. See Metals & Alloys, Vol. 6, Jan. 1935, page 
MA 34. AIK (11b) 


The influence of Vanadium on Carbon Steels and on Steels Containing Nickel and 
Chromium. H. H. Apram. Engineering, Vol. 138, Nov. 2, 1934, pages 482- 
i184. From a communication from the Research Department, Woolwich, presented 
at the Brussels meeting of the Iron & Steel Institute, Sept. 1934. See Metals 
& Alloys, Vol. 5, Dee. 1934, page MA 582. LFM (11b) 


The Selection of Steels for Engineering Requirements. Francis W. Rowe. 
Mechanical World & Engineering Record, Vol. 96, Oct. 5, 1934, pages 
322-323. Selection of Alloy Steels. Oct. 12, 1934, pages 344, 346. Selection 
and Inspection of Steels. Oct. 26, 1934, pages 392-394. Abstracts of paper 
presented to Manchester Association of Engineers. First article deals with plain 
and lightly alloyed C steels; second with Ni, Cr, Mo steels, case-hardening, and 
corrosion and heat-resisting steels. Procedure of practical selection, inspection 


and classification of steels on a basis of duty are discussed in the concluding 
article. Kz (11b) 


Properties of Nickel-Aluminum Magnet Steel (Eigenschaften von Nickel-Aluminium- 
Magnetstah!). W. S. Messxin & E. Somin. Archiv fiir das Eisenhiitten- 
wesen, Vol. 8, Jan. 1935, pages 315-318. Alloys of Fe with 25% Ni and 
12.4-17.6% Al were melted in an induction furnace and the magnetic properties 
studied. Virtual saturation was obtained in a magnetic field of 10,000 oersted. 
Curves are shown of the magnetic properties as influenced by composition and 
heat treatment (quenching and tempering for precipitation hardening). The effect 
of C content on the alloys was not very marked. SE (11b) 


A New Magnetic Material for the Cores of Pupin Coils (Een nieuw magnetisch 
materiaal voor de kernen van pupinspoelen). N. Six, J. L. Suvex & W. G. 
Burcers. De Ingenieur, Vol. 49, Dec. 28, 1934, pages 195-200. Construc- 
tion and investigation of a new magnetic material is described for loading coil 
cores which consists of a very thinly rolled strip of 50-50 Ni-Fe alloy rolled 
into an annular core; the thickness is about 60 microns. The very small hys- 
teresis losses of this material are ascribed to magnetic anisotropy due to a pro- 
nounced orientation of the crystals as a result of recrystallization before the 
last rolling takes place. Tests and possible savings over other materials are 
described. Ha (11b) 


The Elasticity, Deflection and Resilience of Cast Iron. J. G. Pearce. Foundry 
Trade Journal, Vol. 51, Aug. 2, 1934, pages 76-80. From paper read before 
British Iron & Steel Institute. See Metals & Alloys, Vol. 5, Oct. 1934, page 
MA 494. AIK (11b) 


The Physical Properties of tron-Aluminium Alloys. C. Syxes & J. W. 
BAMPFYLDE. Engineering, Vol. 138, Nov. 23, 1934, pages 578-580. From 
paper read before the Iron & Steel Institute, Brussels, Sept. 11, 1934. See 
Metals & Alloys, Vol. 5, Dec. 1934, page MA 582. LFM (11b) 


Periodic Hardness Fluctuations Induced in Metals by Mechanical Thermal and 
Magnetic Disturbances. Epwarp G. Hersert. Engineering, Vol. 136, Dec. 7, 
1934, pages 631-632. From a paper read before Sub-section AG of the British 
Assuciation for the Advancement of Science, Sept. 1934. See ‘‘Periodic Fluctua- 


tions in Metal,” Metals & Alloys, Vol. 6, Jan. 1935, page MA 36. 
LFM (11b) 


A New Material for Permanent Magnets. Edgar Allen News, Vol. 13, Dec. 
1934, page 571. The steel is a Ni-Al-Fe alloy of undefined composition. It 
cannot be forged and must be used in the cast state. The coercive force is about 
double and the remanence about 2/3 that of a 35% Co steel. Ha (11b) 


The Improved Tensile Properties of Structural Steel. Hersert J. Davey. 
Inspection, Vol. 5, Oct. 1934, pages 1-5. The steel, ‘‘Chromador,”’ is rolled 
to give a tensile strength of 37-43 tons/in.? with a minimum yield point of 23 
tons. The chemical composition is given as follows: 0.22% C, 0.80% Mn, Si 
not stated, 0.90% Cr, 0.30% Cu. Kz (11b) 


Classification of Cast Iron Samples from Bending Tests to Rupture (Keuring van 
Gietijzer op buiging tot breuk). In Hametinx. De Gieterij, Vol. 8, Apr. 
1934, pages 47-49. A summary of the conclusions of the Standardization Com- 
mission for the Netherlands on the classification of the cast iron metals and a 
comparison with the conclusions of the German Commission are reviewed, inter- 
preted for the foundry operater and summarized in a table. MPW (11b) 


Origin of Surface Flaws of Steel Sheets. Emmy Marxe. Jron Age, Vol. 
134, Sept. 13, 1934, pages 30-32. Abstract of a report to sub-committee for 
sheet metals for the Verein Deutscher Eisenhiittenleute. See ‘Surface of High Grade 
Sheet,”” Metals & Alloys, Vol. 5, July 1934, page MA 344. VSP (11b) 


Effect of Arsenic and Antimony upon Cast Iron. E. Prwowarsxy, J. VLapescu 
& H. Nipper. Foundry Trade Journal, Vol. 50, Apr. 19, 1934, page 259. 
Abstract of translation from Archiv fiir das Eisenhiittenwesen. See Metals 
& Alloys, Vol. 5, July 1934, page MA 356. CEJ (1ilb) 


C. A. Epwarps. Blast Furnace & 
See Metals & Alloys, Vol. 5, 
MS (11b) 


Influence of Rolling on Mild Sheets. 
Steel Plant, Vol. 22, May 1934, page 292. 
May 1934, page MA 225. 
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Contributions to the Knowledge of Chilled Cast tron (Beitrage zur Kenntnis des 


Schalenhartgusses). Franz Pont. Giesserei, Vol. 22, Jan. 18, 1935 pa 

27-31. The characteristic properties of chilled castings, surface hardness — 
depth of chill, were investigated with regard to dependence on chemical and thermal 
influences. The cementite in cast Fe increases with increasing C content and te 
creasing hardness. The depth of chill shows a decrease of 5 mm. for each 0.1% 
inerease of C for the same content of Si; previous views that the depth depends 
solely on the Si content are not correct. This depth increases, however, with de- 
creasing content of graphite in the original material. The casting solidifies na 
the carbide system more readily the higher the heating temperature. The depth 
increases with increasing duration of heating (at same temperature); higher tem- 
perature produces finer graphite. In the chilled cast iron system (pearlite ear- 
bide) no essential inerease in hardness is effected by addition of Si, An in- 
creasing amount of Si reduces the depth of chill in high C chilled iron. Mn 
does not increase surface hardness appreciably in the range of 0.3-1.5% Mn 
From 0.40-0.6% Mn the depth of chill is reduced to a minimum and then in. 
creases again. This is explained by the interaction of Mn, S and Fe. The ratio 
of Mn te S determines the depth of chill. Increasing P content increases surface 
hardness due to formation of an iron phosphide eutectic. Depth of chill decreases 
considerably with increasing P content; for the same C and Si content it de- 
creases about 2 mm. for each 0.1% P increase; the effect is about half that 
of Si and C. Cooling conditions have a great effect on the fineness of grain. the 
hotter the pouring temperature the greater the surface hardness and fineness of 
grain. The time of contact between ingot and chill mold changes the quenching 
effect; the depth of chill is increased with increasing time independent of chemical 
composition and pouring temperatures. 5 references. Ha (11b) 


Notes on Cylinder Castings for Air-cooled Motors, with Particular Reference to 
Additions of Copper (Betrachtungen iiber Zylinderguss fiir luftgekiihite Motoren, 
unter besonderer Beriicksichtigung eines Kupferzusatzes). H. Kopp. Mitteilungen 
aus den Forschungsanstalten des GHH-Konzerns, Vol. 3, Feb. 1935, pages 
192-198. Cylinder castings are made of 3 kinds of Fe: (1) high grade cast Fe, 
unalloyed, (2) high grade gray Fe with a little Cr and Ni, without heat-treatment, 
(3) high grade gray Fe with Cr and more Ni, generally heat-treated. Heat con- 
ductivity is usually not greatly affected by the additions. Experiments with Cu 


additions were made and compared with results of other investigators. Cu reduced 
the heat conductivity somewhat (2.36% Cu reduced it to 93% of the unalloyed 
material) but this was compensated for by an increased and coarser gr te 
separation which tends to increase heat conductivity. Greater effect was wn 
in Brinell hardness which increased from 210 to 245 as the Cu yaried m 
0 to 2.5%. The wear resistance, however, decreased noticeably with in ad 
Cu addition; the behavior of Cu is, in this respect, similar to Ni. The i- 
ments do not give conclusive evidence in favor of, or against, Cu additio 8 
references. Ha ) 


Grain Size vs. Surface Hardness; A Question of Mass. EE. S. Davenpor h 
reply from R. L. Witson. Metal Progress, Vol. 27, Jan. 1935, pages 4. 
Davenport cites work of Bain and Grossmann supporting the thesis that se 
grain, deep hardening steels show lower intensity of surface hardness than tine 
grain shallow hardening steels in various hardenability investigations. Wils I 
reply brings out that, while the drastic quenches of hardenability tests in 


considerable austenite on surface of deep hardening steels resulting in er 
hardness, in the quenching of actual production items of larger sizes seale co ii- 
tions and mass cause less rapid quench which fails to retain austenite and 
under these conditions coarse grained steels show higher surface hardness thay fine 
grained ones. WLC | ) 


Recent Developments in Cast Iron. Watter West. Metallurgia, Vo 
Dec. 1934, pages 54-56. Ni, Cr, Ni-Cr, Mo, Mo-Cr, and Ni-Mo gray iro: 
discussed. Mechanical properties of Mo, Cr-Mo, and Ni-Mo irons given i e 
article show that strength increases as Mo is added in amounts up to 1%. Cast 


iron erank shafts are mentioned. Their development is under way in England 


Travel of a Pulse of Stress in a Steel Wire. T. F. Watt. Nature, Vol. 193 
Mar. 17, 1934, page 419. Velocity of a pulse of stress in %4” diam. bright 
drawn steel wire, 495 ft. long, was measured by solenoid and oscillograph, giving 
velocity = 5.04 x 105 ems./sec., E — 29 x 10® Ibs./in.2 Internal damping, 
measured simultaneously, affords possible means of detecting work hardening in 
the wires of wire ropes. CSB (11b) 


Abnormal Permeability Produced in a Steel Wire by Loading. T. F. Watt. 
Nature, Vol. 133, June 23, 1934, page 949. An annealed mild steel wire that 
had not been subjected to fatigue was found to increase its permeability by 4 


factor of 10 for low values of H when subjected to a steady load of 13.7 tons/in.* 
CSB (11b) 


Effects of McQuaid-Ehn Grain-Size on the Structure and Properties of Steel. 
Puitip ScHane, Jr. Transactions American Society for Metals, Vol. 22, 
Dec. 1934, pages 1038-1050. Paper read at Grain-Size Symposium, A.S.M. 
Convention, 1934. Discusses grain-size control in §S.A.E. 1040 forging steels. 
Data show wide variation in impact values on forgings with variation in grain-size. 
Mixed grain-size is to be avoided and a uniform structure obtained before heat 
treatment if good physical properties are to be obtained. Author states that these 
conditions are best met by control of grain-size in steel manufacture. WLC (11b) 


Standardized Tool Steels. B. M. Sustov. Metal Progress, Vol. 27, Jan. 
1935, pages 46-47. Soviet state control of tool steel manufacture has made 
possible standardization of such steels irito much fewer grades than in other 
countries. Availability of Mn, Si, Cr and V in Soviet Union have been taken 
into account in analysis specifications with W and Mo used to minimum extent on 
account of lack of these ores in Russia. WLC (11b) 


The Influence of the Overvoltage of Cathodic Hydrogen on the Tensile Strength 
of Various Steel Materials (Einfluss der Uberspannung des Kathodischen Wasserstoffes 
auf die Festigkeit Verschiedenen Stahisorten). Trsor Krasso. Zeitschrift fir 
Elektrochemie, Vol. 40, Dec. 1934, pages 826-829. The absorption of H, 
cathodically produced, by steels is a function of the overvoltage. The addition 
of As to H.SO, or Hg to NaOH electrolytes increases H absorption as do the 
addition of Ni or Cr to steel. Percentage of original tensile strength at which 
tearing occurs after H absorption is given in table. WB (11b) 
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The Age-Hardening Characteristics of Some Copper-Nickel-Silicon Alloys. Bruce 


W. Gonser & L. R. vAN Wert. 
pages 951-255; Dec. 1934, 281-283. 


Metals & Alloys, Vol. 5, Nov. 1934, 
9 references. Reports a study of solution 


treatment, quenching conditions, age-hardening, effect of cold work, electrical 
conductivity, dilatometric, metallographic and X-ray examination of three alloys 
of following compositions, 
Ni.Si 
Cu Ni Si Al (calc. ) 
A 89.29% 4.42% 0.98% 5.31% 5.07 % 
B 96.81 2.43 0.57 nil 2.95 
C 97.78 1.77 0.40 nil 2.08 
WLC (11b) 


Position of Cast Iron in the Strength Scale (La Position de la Fonte dane 
échelle des Résistances). Gustay MeyerssBerc. Bulletin de Il’ Associatio~ 
Technique de Fonderie, Vol. 8, Aug. 1934, pages 396-402. Paper presented 
at the Nancy Foundry Congress, July 1924. ‘Cast iron, although not as strong as 
some other materials, has certain advantages, such as wear resistance, high damp- 
and lack of sensitivity to external defects. 10 references. 

WHS (11b) 


ing capacity, cheapness, 


’ 

Copper as an Alloying Element in Steel. H. L. Mirier. Metals & Alloys, 
Vol. 5, Oct. 1934, pages 227-228. Cu is most effective as a cheap alloying 
addition to strengthen ferrite and give more uniform physical properties. A_ steel 
of 0.30% C, 0.70% Mn, 1.40% Cu, 0.25% Mo gives yield points in normalized 
sheets 1/16” to 1/4’ gage that vary less than 5000 lbs./in.2 compared to varia- 
tion of 20,000 Ibs./in.* in yield point in similar gage sheets of C-Mn steel. 
Atmospheric corrosion resistance js increased by Cu additions. WLC (11b) 





Low Alloy, High-Tensile Steels. Epwin F. Cone. Steel, Vol. 95, Sept. 24, 
1934, pages 41-44, 66. Reviews composition and physical properties and some 
of the claims made for low-Ni, medium-Mn, high-tensile Si, 1.25-1.75% Cu, 
“Cromansil,’””’ Cr-V, €-V, Mn-V, Mn-Mo, high Si -+- Mo, C-Mo, ‘‘Cor-Ten,” 
*“Man-Ten,”” and ‘‘Sil-Ten’’ steels. These materials offer economies in reducing 
weight without sacrificing strength. MS (11b) 


Standardized Aluminum Alloys (Genormte Allminium-Legierungen). Technische 
Blatter der deutschen Bergwerkszeitung, Vol. 24, Dee. 2, 1934, page 674. 
Discusses the draft of proposed German standards, October 1934, for malleable and 
east Al alloys. Proposed by Deutsche Gesellschaft fiir Metallkunde in codperation 
with producers and consumers. GN (11b) 


The P-F Characteristic of Steel. B. F. SHepHerp. Transactions American 
Society for Metals, Vol. 22, Dec. 1934, pages 979-1016. Paper read and 
discussed at Grain-Size Symposium, A.S.M. Convention 1934, previously abstracted 


from Preprint 31, 1934, see Metals & Alloys, Vol. 5, Nov. 1934, page MA 517. 


WLC (11b) 

Influence of Manganese on Hardening Ability of Carbon Steels. Werner 
JeLuincHAus. TJron Age, Vol. 134, Sept. 6, 1934, pages 20-25. See Metals 
& Alloys, Vol. 5, Jan. 1934, page MA 30. VSP (11b) 
Effect of Beryllium on Steel (Der Einfluss von Beryllium auf Stahl). W. Krott. 


Zeitschrift Verein deutscher Ingenieure, Vol. 79, Jan. 5, 1935, pages 28- 
29. Properties of Be, present knowledge of Be-steels and practical applications are 


12. EFFECT oF TEMPERATURE ON METALS AND ALLOYS 


L. JORDAN, SECTION 


The abstracts in this section are prepared in co-operation with the 
Joint High Temperature Committee of the A.S.M.E. and the A.S.T.M. 


Aging Embrittlement of 4 to 6 per cent Chromium Steel. H. M. Witten & 


E. Dixon. Proceedings American Society for Testing Materials, 
Vol |, Pt. Il, pages 59-78, discussion page 79. Low-C 4-6% Cr steel is 
bei: ensively used in the oil refineries in the form of heater tubes. Such 


tub , at times, subject to embrittlement after exposure to operating tempera- 


tur prox. 900° F.). While being cleaned of coke deposit a small percentage 
of crack, due to shock stresses on embrittled tubes. An investigation of 
the cal properties of new and failed tubes led to the following conclusions. 
The mal failure of 4-6% Cr steel in refinery use is usually accompanied by 
cree] sulting in considerable visible swelling. Abnormal failures result from 
shock -tresses applied to embrittled metal. Embrittlement of 4-6% Cr steel can 
usu ¢ brought about by simple prolonged exposure of most heats of this steel 
to 2 omperature of 900° F. Most heats of 4-6% Cr steel show high degree 
of ptibility to temper brittleness. From a theoretical point of view the 
autl onclude the following. The embrittlement of 4-6% Cr steels is accom- 
pal by no, or at most, a negligible, increase in hardness or tensile strength. 
Em! ment is revealed by the drop in impact value. This type of embrittle- 
ment be brought about by long exposure to temperatures in the neighborhood 


of * F. regardless of the rate of cooling. In some instances, correlation has 
beer ind between this type of embrittlement and temper brittleness. The em- 
britt nt of 4-6% Cr steel may be due to aging as a result of siructural alter- 
atio ' solid solution, the same as occurs in the aging of duralumin at ordi- 
nary nperatures. The evidence that it is not due to a precipitation of some 
cons nt is shown by the improvement in impact value of these steels when 


broke it 212° F., the absence of hardening, non-aging susceptibility after quench- 
Ing trom near the A, point, and, finally, the absence of intererystalline corrosion 
In abnormally failed tubes. Temper brittleness of various steels in general may 
also result from the same type of aging. 13 references. VVK (12) 


Creep Properties of 5 per cent Chromium, 0.50 per cent Molybdenum Steel Still 
Tube: H. C. Cross & E. R. Jonnson. Proceedings American Society 
for /esting Materials, Vol. 34, Pt. II, 1934, pages 80-100, discussion pages 
101-104. Creep properties of the 5% Cr, 0.50% Mo type of steels with 0.139 
and 0.181% C were determined. Specimens were cut from finished still tubes 
to represent both longitudinal and transverse directions. Five heat treatments, rep- 
resenting normalizing and slow cooling from 1550° F. and 2100° F. were used 
to produce different structures and grain sizes. Hardness, impact resistance, sus- 
ceptibility to temper brittleness, and short-time tensile properties at room tempera- 
ture, 1000°, 1100° and 1200° FF. were determined. Creep properties at 
1100° F. for specimens slowly cooled from 1550° F. and the relative creep prop- 


erties at one stress at this temperature for the four other heat treatments were 
determined for 


steels of both carbon contents. A few creep’ data at 1200° F. 
are also included. Increase in € content from 0.139 to 0.181% materially in- 
creased the physical properties and creep resistance. Longitudinal material 


showed better creep resistance than transverse material of either C content, but 
the differences were less than 10%. Better creep properties were obtained for slowly 
cooled specimens than for normalized specimens. Uniform structures with well- 
defined grain were obtained by slow cooling, but normalized and reheated materials 
of comparable hardness showed less uniform structures. Impact resistance of 
transverse material was lower than for longitudinal material. Impact tests made 
on specimens subjected to load and temperature for 1000 hr. or more revealed no 
notable drop in toughness. After the specimens had been subjected to creep tests, 
the hardness, impact resistance, and short-time tensile properties were determined. 
It is concluded that subjecting these steels to creep testing at 1100° and 1200° 
Sg egg effect on the hardness, impact resistance, or tensile properties in 
1200° F ests, thus indicating that these steels are quite stable at 1100° and 
“s ; VVK (12) 


aint Creep Tests for Use of Metals at High Temperatures. P. G. 
ty ETTY. _Tron Age, Vol. 134, July 26, 1934, pages 16-19. See Metals 
Alloys, Vol. 6, Jan. 1935, page MA 36. VSP (12) 
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reviewed. 11 references. Ha (11b) 
EDITOR 
Tensile Properties of Materials at Low Temperatures (Die Festigkeitseigen- 
schaften der Werkstoffe bei tiefen Temperaturen). W. ScHWINNING. Zett- 
schrift Verein deutscher Ingenieure, Vol. 79, Jan. 12, 1935, pages 35-40. 


Review of the effects of low temperatures on notch-toughness and endurance strength 
of C steels, alloy steels and non-ferrous metals. Tensile strength, elastic limit 
and alternating bending strength of steel increase considerably at lower temperatures 
(down to 40° C.). The alternating bending strength of steels, for both smooth 
and notched bars, showed almost twice as great an increase at the low tem- 
perature as did the tensile strength. Cu showed a similar behavior except for 
the elastic limit of very soft annealed Cu. The change in properties of light 
metals is almost negligible for temperatures down to —40°. Structures of 
steel have, therefore, a higher margin of safety at low temperatures than at 
room temperatures. Brittleness in C steels increased at low temperatures more if 
the material was previously cold-worked and stored for a time at room temperature. 
Cold-brittleness is dangerous even for slight reduction in temperature if strong 
notch effects are present; the dangerous effects shift toward colder temperatures 
with reducing notch effects. Ha (12) 


Resistant to High Temperatures (Notes 
relatives au Bulletin sur: Les Fontes résistant aux Températures élevées) by 
Dawans and Denoel. Revue Universelle des Mines, Vol. 11, Feb. 1, 1935, 
pages 68-70. A discussion by Portevin and Kinzet & Moore of the paper 
in Revue Universelle of Nov. 1, 1934, in which the authors’ statement that a 
theoretically lower limit exists for the reversibility below which no further 
graphitization takes place, is contradicted and proof is adduced that this limit 
depends on time and velocity of heating; 250° C./hr. was determined dilatometrically 
as temperature of the beginning of graphitization. Also in weakly carburized steels 
gtaphitization can take place; in fact, at a temperature below the eutectoid tem- 
perature the only stable phase of the system Fe-C is the graphite. Ha (12) 


Remarks on the Paper: Cast Irons 


An Automatic Creep Test Furnace. P. H. Crarx & E. L. Ropinson. Dis- 
cussion by Francis B. Forty. Metals & Alloys, Vol. 6, Feb. 1935, pages 
46-51. Describes furnace and controls of installation for running 12 creep test 
specimens of 20” gage length simultaneously. Discussion describes individual 
specimen furnaces for testing 2” gage length specimens and routine of recording 
data. Data reported indicate that very long time tests may markedly change 
our ideas of creep strength of a given material. WLC (12) 
Report of Joint Research 


Effect of Temperature on the Properties of Metals, 


Committee. Proceedings American Society for Testing Materials, Vol. ‘4, 
Pt. I, 1934, pages 207-212. Proposed Revisions in Tentative Methods for High- 
Temperature Tension Tests of Metallic Materials. Appendix, pages 213-216. 


Progress report. VVK (12) 

Factors Influencing Creep of Steels at Elevated Temperatures. A. E. Wuirte, 
C. L. Crark & R. L. Witson. Steel, Vol. 95, Dec. 10, 1934, pages 30-34. 
See “Qualifications of Steels for High Temperature Service in Petroleum Refinery 


Equipment,” Metals & Alloys, Vol. 6, Jan. 1935, page MA 36. MS (12) 
Compression Tests of Structural Steel at Elevated Temperatures. Prentiss 
D. Save. Bureau of Standards Journal of Research, Vol. 13, Nov. 1934, 


pages 713-743. Strength of Structural Steel at Elevated Temperatures. Mechanical 
World & Engineering Record, Vol. 97, Jan. 18, 1935, pages 61-62, 67. 
The strength in compression and the stress-strain relations are given for structural- 
steel shapes and for round bars at temperatures up to 945° C. One group of 
tests of cast-Fe specimens is included for purposes of comparison. Two general 
methods of testing are included, one in which the specimen is heated to a given 
temperature and loaded to failure, and the otlier in which the load is maintained 
constant and the temperature increased until failure occurs. WAT + Kz (12) 
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13. CORROSION AND WEAR 


V. V. KENDALL. 


Pipe-Line Protection. ArtHurR B. Attyne. Gas Age Record, Vol. 74, 
Oct. 20, 1934, pages 335-336. Committee report presented before the Pacific 
Coast Gas Association, Del Monte, Calif. Oct. 1934. A _ steel pipe line can be 
protected from soil corrosion by continuously maintaining the pipe at a negative 
potential with respect to the surrounding soil. It was observed that when the 
electrical drainage was interrupted the pipe did not immediately return to ground 
potential which suggested the possibility of intermittent drainage. Laboratory 
tests, which data are shown in curves, based on loss in weight, showed that the 
intermittently drained samples were afforded practically the same protection as 
those that were continuously drained and at one-third the power cost. These 
results also appear to substantiate the assumption that steel is protected from 
soil corrosion whenever it is at all negative to the surrounding soil. VVK (13) 


Value of Stainless Steels in Chemical Industry (Der Wert der nichtrostender 
Stahle in der chemischen Industrie). FF. Winter. Die Metallbérse, Vol. 24 


May 26, 1934, pages 661-662; May 30, 1934, pages 679-680. Discusses fer- 
ritic, martensitic and austenitic stainless steels and the transitions between these 
groups. The following classification according to chemical analysis is made: 


ferritic steels: 0.2-0.4 C, 25-32 Cr; ferritic-carbidie steels: 0.4-2.0 C, 25-32 
Cr, 2.0 Mo; semi-ferritie steels: 0.4-2.0 C, 13-18 Cr, Ni max.; martensitic 
steels: (1) 0.15-0.25 C, 13-15 Cr, 0.5-2.0 Ni. (2) 0.35-0.45 C, 13-15 Cr 
5-2.0 Ni, 2 Mo max. Austenitic steels: (1) 0.4 C, 18-22 Cr, 7-10 Ni, 3 Mo 
max. (2) 0.1-0.4 C, 18-26 Cr, 15-80 Ni. The oxide film theory suggested by 
Haber & Goldschmidt is now generally accepted and optically confirmed. The 
film thickness is less than 10 A.U. Chemical reagents promoting oxidation, for 
instance boiling HNO, up to 60% do not corrode stainless steels. HeO. and 
other oxidizing agents stop corrosion of acids, for instance HCl. H_ liberating 
acids (HCl) cause uniform surface attacks, salts promote pitting. Inclusions such 
as sulphides and silicates are not a source of localized corrosion as is mill scale. 


HNO. pickling and annealing at 200°C. in air furnish a protective oxide film. 
High surface polish counteraets corrosion due to the formation of more uniform 
and tightly adhering films. Decreased corrosion stability in HeSOy is ascribed 
to cold working during improper grinding and polishing. Cold rolling impairs the 
stability of the oxide film. 18/8 ranges above Ag in the electromotive series 


whereas Ni, Monel metal and Cr showed higher potentials in electro-chemical 
tests. Cr raises, C lowers the corrosion resistance of 18/8 to boiling acetic 
acid, phosphoric acids of various concentrations and sulphurous acid at higher 
pressures and elevated temperatures. Commercial utilizations of stainless steel in 
chemical industry are given. EF (13) 


Valve Seat Wear. C. G. WitiiAms. Automobile Engineer, Vol. 25, Jan. 
1935, pages 23-24. <A report of the (British) Research and Standardization 
Committee of the Institute of Automobile Engineers describes results of experi- 
ments with various insert materials in valves; the wear is expressed as wear in 
inches for 50 hrs. working. The wear was below 10/1000” for stellited seat with 
stellited valve. Monel metal seat with KE965 valve, Ni coated seat, stellited seat, 
Ni-Be seat, all with KE 695 valve, in the order named, the last having about 
4/1000” wear; then comes a 320 Cr-Fe seat with 0.8, Al bronze seat with 
25, austenitic cast Fe seat with 29, cast Fe ‘*B” seat with 30, Cu-Zn alloy 
seat with 34, cast Fe “A” seat with 48/1000” wear, again all with KE 695 
valve, and last east Fe “A” seat with stellited valve with 70/1000” wear. 
Composition of the various metals used for the seats is given and results in detail 
shown in curves, Ha (13) 


Rebuilding Pulp Grinder Shafts—Application of Wear-Resisting Bronze Elimin- 
ates Troublesome Effects of Corrosion. Harry A. Watker & D. S. Ltioyp 
American Welding Society Journal, Vol. 14, Jan. 1935, pages 9-10. Dilute 
acid products of wood responsible for worn threads of grinder. Taken out of 
service, undercut for laying bronze weld and thread recut. Special bronze rod for 
oxyacetylene welding contains deoxidant. WB (13) 


Corrosion Phenomena. 18th Communication. Localization of the Inhibiting 
Action of Surface-Active Matter During the Solution of Metals in Acids (Uber 
Korrosionserscheinungen. 18. Mitteilung. Die Lokalisation der hemmenden Wirk- 
ung oberflachenaktiver Stoffe bei der Auflésung von Metallen in Séuren). A. Ture 
& C. Kayser. Zeitschrift fiir physikalische Chemie, Abt. A, Vol. 170, 
Nov. 1934, pages 407-420. The object of these experiments with ‘‘subdivided 
local elements’’ (dissolving of metals separated from gas evolution) was to de- 
cide whether the action of the inhibitors during the solution of metals in acids, 
oecurs at the active spots where the metal goes into solution or in the centers 
of gas liberation localized at the nobler contaminations. Cells of Cd-Pt, Cd-Cu, 
Zu-Pt, (Fe-Pt) were studied in relationship to additions of gum arabic, gelatine, 
methyl-violet. Contrary to previous determinations of Schunkert (See Metals & 
Alloys, Vol. 5, Aug. 1934, page MA 422 L-4) it was found that the adsorption 
of foreign matter essentially affects only the gas development at the surface of 
metals, whereas the actual solution process of the metals is affected to a lesser 
extent. EF (13) 


Tarnishing of Silver and Its Prevention (Das Anlaufen des Silbers und seine 
Verhiitung). E. Ravn. * Mitteilungen des Forschungsinstituts und Probier- 
ants fiir Edelmetalle, Vol. 8, Sept. 1934, pages 61-67; Oct.-Nov. 1934, pages 
77-84; Jan.-Feb. 1935, pages 105-112. The various forms of corrosion and 
rapid tests to determine tarnishing resistance of Ag are described. The conclu- 
sion is that at present no Ag alloy yet exists which is practically tarnish proof, 
and the chances that such an alloy may be found are not very promising. For 
this reason, the surface of Ag articles is at present made resistant to tarnishing 
S compounds by coating. Of the many methods proposed, 3 have found practical 
application: (1) coating with a transparent lacquer (zaponize), (2) plating with 
tarnish-proof metal (€r, Rh), (3) passivation by forming a covering layer (Finckh 
process). The latter, DRP 572 324, (not fully described) uses the chromic 
acid anion for producing a film which, in addition to being tarnish-resisting, 
has also a fairly good mechanical resistance. Ha (13) 
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Factors in Soil Corrosion of Ferrous Metals. A Discussion of Electrolysis and 
Pitting. Gas Engineer, Vol. 11, Oct. 1934, pages 521-523. A study of 
electrolysis and pitting in soil corrosion is made based mainly on the test results 
of E. R. Sherman (/ndustrial & Engineering Chemistry, Vol. 26, No. 


7). 
WH (13) 
Corrosion of Copper Steels (Zur Korrosion der Gekupferten Stahle). G. Ta.- 


MANN & K. L. Dreyer. Zeitschrift fiir anorganische und allgemeine 
Chemie, Vol. 221, Dee. 28, 1934, pages 124-128. Corrosion resistance of Cy 
steels depehds upon formation of adherent Cu film which is the case when ex- 
posed to pure water or acid solutions (H2SO0, and HCl). When the acid contains 


an oxidizer or is aerated or if exposure is in salt solutions (NaCl or sea water) 


non-adherent, spongy Cu deposit forms which is non-protective. In the eorro4 
of Cu steels no Cu ions are found 1} olution but appear to spread over ‘ 
Fe surface. A _ protective film of Cu 1x10-* mm. thick is sufficient to give 


steel the Cu potential, this is 3 atoms deep and does not show Cu color 
were made with electrolytic Fe and Fe with .25%, .5% and 1.0% Cu. These 
were rolled into sheet. Microscope showed solubility of .4% Cu at 600° ¢ 
The evaluation of corrosion was made on the basis of a definite volume of H 


gas evolved for a definite time. Addition of NaeS to acid solutions increased 


' 
I 


corrosion of Cu steels 7 times, still this was under the corrosion figure for elertro- 
lytic Fe. Inorganic or organic material of porous nature (wood, cork, elay, ete.) 
when clamped to the Cu steel sheets, localized and tremendously jnereased vor. 
rosion under the material. WB (13) 
The Rust Racket and Its Nemesis. C. C. Snyper. Jron Age, Vol. 134, 
Aug. 2, 1934, pages 26-29, 80. Deals with the part played by stainle ee] 
and Fe in combating corrosion. Major industries vitally coneerned with « ion 
are the meat packing, chemical, dairy, and brewing industries, ete. (1 rs 
the advantages of using stainless steel and Fe by these industries. Vari \ 
ernment age.icies are giving these stainless metals serious consideration 
ys io) 
Topo-Chemical Phenomena in Metallurgy (Topochemische Vorgange ler 
Werkstoffkunde). Hans StAGer. Kolloid Zeitschrift, Vol. 68, Aug 1, 
pages 137-146. The traditional characterization of metallic materials b t 
mination of their physical properties is more and more supplemented by er 
tests set up under physico-chemical, colloidal-chemical and _ topo-chemic W 
points. The growth of cast Fe, formation of Fry’s flow lines, corrosion of tals 
and alloys (18/8 disintegration, attack of S-bearing combustion gases Ni 
and 19 Ni-17 Cr steels, dezincification of brass) and corrosion fatigue 
cussed at great length under topo-chemical viewpoints which are supop: \ 
16 microstructures. El 3) 
Origin of Wear Oxidation (Beitrag zur Entstehung der Reiboxydation). | [ 
& W. PuLewka. Zeitschrift fiir anorganische und allgemeine | ,, 
Vol. 221, Dec. 28, 1934, pages 177-181. The effect of load, velocity of Z 
and temperature of rubbed surfaces on the production of Fe20, or Fes is 
determined. The velocity of the oxidation reaction and the amount ol ict 
shown to be a funetion of the temperature of the rubbed surfaces. W W 
hardness of surfaces (120 Brinell) the wear oxidation is low and forn 0 
but with high Brinell (500) Fes04 forms. Wh } 


Protection of Ferrous Materials by Direct Electrolytic Deposits of Zinc and 
Cadmium (La protezione di materiali ferrosi a mezzo di depositi elettrolitici im- 
mediati di zinco e di cadmio). F. Prerraresa. La Metallurgia /taliana, 
Vol. 26, Dec. 1934, pages 937-948. The resistance of Zn-plated and Cd-plated 
Fe to the action of a spray of 20% salt solution has been determined. Both 
protect Fe, but Cd gives the greater protection, as its corrosion product nds 
to prevent further corrosive action. The rate of corrosion of Zn-plated material 
varies directly with time of exposure, while the rate for Cd-plating is proportional 
to the cube-root of the time of exposure. The minimum film of plating required 
to withstand the action of the salt spray for 60 days is 0.0075 mm. for Cd, 
and 0.015 mm. for Zn. Cd is best plated from an alkaline bath, Zn from an acid 
bath. 31 references. AWC (13) 


Corrosion Tests of Mild Steel Sheets. F. Exsenxoin. J/ron Age, Vol. 154. 
Sept. 20, 1934, page 41. Abstract translation of an article published in July 
1934 issue of Korrosion und Metallschuts. See “Atmospheric Tests of Thin 
Sheets of Soft Steel,” Metals & Alloys, Vol. 6, Jan. 1935, page MA 39. 

VSP (13) 


Observations on Effect of Surface Finish on the Initial Corrosion of Steel Under 
Water. L. J. Watpron & E. C. Grorssecx. Proceedings American 
Society for Testing Materials, Vol. 34, Pt. Il, 1934, pages 123-131; dis- 
cussion pages 132-137. The investigation was undertaken to determine what 
effect different surface finishes may have on the results obtained in the initial 
stages of any corrosion test. The points studied were: (a) the effect of variations 
in the surface finish on the loss in weight of specimens with and without an 
oxide film at low and high velocities of flow; (b) the time of exposure to the 
air during which an oxide film forms on coarsely ground specimens prior to 
test; and (¢) the relation between duration of immersion (up to 28 days) at 
various velocities of flow and the loss in weight of specimens with or without an 
oxide film. The water used was Washington city water of pH 7.6-7.8 saturated 
with air. Results indicate that, in general, the presence of an oxide film on the 
specimens does not have any marked influence on the corrosion losses at low 
velocities of flow, but that it does at relatively high velocities. The character 
of the oxide film is dependent upon the surface finish of the metal, the atmos- 
phere to which the specimen is subjected prior to immersion and duration of ex 
posure to that atmosphere. Using distilled water instead of tap water, it Was 
indicated that oxide films formed in dry air in a desiceator, previous to immer 
sion in the water, have a far less important effect in distilled water than in tap 
water, even at a velocity of 225 ft. per min. VVK (15) 
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The Determination of Traces of Dissolved Oxygen by the Winkler Method. 
M. C. Scuwartz & W. B. Gurney. Proceedings American Society for 
Testing Materials, Vol. 34, Pt. II, 1934, pages 796-812; discussion pages 
§13-820. The conventional Winkler method for determining dissolved oxygen has 
heen compared with a modified bi-iodate method at very small concentrations of 
oxygen. The use of the bi-iodate method has been shown in (1) eliminating the 
assumption of a constant sensitivity by automatically cancelling the sensitivity 
correction as an element of the determination; (2) obtaining agreement, and prac- 
tically true determination, on the oxygen value of a sample notwithstanding the 
use of Winkler reagents of differing degrees of contamination which by the stand 
ard procedure would give results considerably at variance. Procedures are suggested 
for determining the true oxygen content of samples in the neighborhood of zero 
oxygen. 112 references. VVK (13) 


Paint Coatings on Moist Material (Uber Anstriche auf feuchtem Untergrund). 
Hans Worrr & GERHARD ZeEIpLER. Farben Zeitung, Vol. 39, Oct. 20, 
1934, pages 1070-1072. It is generally assumed that paint coatings should not 
be applied to moist material. The authors point out that there is a decisive dif 


ference in the effect of superficially adhering moisture (as for instance dew) and 
HO present in the “pores of Fe.”’ The former becomes emulsified due to the 
mechatiit action of the brush as tests on glass and polished steel clearly prove. 
where e latter is not eliminated and rusting starts underneath the pain 
coatings. EF (13) 


Internal Corrosion of Natural Gas Pipe Lines. Excmer F. Scumipt & 
Tuomas S. Bacon. Ow Weekly, Vol. 75, Oct. 22, 1934, pages 25-30. 
Paper read before the Natural Gas Department of the American Gas Association, 


Atlantic City, Oet. 29. After dealing with the causes of corrosion the following 
wavs of eliminating or alleviating the damage are discussed: Protection of the pipe 
metal by applied coatings, use of pipe metal alloys, dehydration of the gas, re 
mova xygen and hydrogen sulphide from the gas, addition of inhibitors to 
the ga Kz (13) 


Nickel and Its Alloys in Refining of Petroleum (Das Nickel und seine Legierun- 


gen in der Petroleumraffinerie). R. W. Mi.trer. Korrosion & Metallschutz, 
Vo ! Lee 1934, pages 288-289. Refining of petroleum requires materials 
highly t to chemical corrosion and high temperatures. Monel metal, alloys 
of 4 Ni, usually 300% Ni and 70% Cu, Inconel and Ni-plated steel, Ni 
steel necial castings with Ni have been found satisfactory. 4 cast Fe of 
high 1 al strength and hardness is made with 4.5% Ni and 1.5% Cr; 
the hat is 500-750 Brinell. Reeently an austenitic cast Fe with 14% Ni, 
6% | 1.5% or more Cr has proved to be of excellent quality in refineries. 
Ha (13) 

Pump Corrosive Liquids. D. G. McNair. IJndustrial Chemist, Vol. 10, 
Nov. 1 pages 442-446. The design of pumps is discussed. Metals used in 
constr re referred to briefly. RAW (13) 


A New Corrosion-Resisting Alloy. H. Katprers. Gas Journal, Vol. 205, 


Mar. 2 1, page 753. Abstract of article published in Brennstoff-Chemie, 
Vol. 1 lar. 1, 1934, page 98. The article refers to a new alloy, Corrix- 
Metal, sed of 88.1% Cu, 8.7% Al, and 3.05% Fe. The metal is of high 
purity, eutectic, and is made by a special melting process. It can be cast 
and dra It has good resistance to HeSQ4, sea water, alkalis and steam. It is 
not vers istant to HCl and NHsCl. It has a tensile strength of 41 to 44 
tons /i | an elongation of 25 to 35%. MAB (13) 


Pumps for Marine Service. F. M. Jones. Transactions Institution of 


Marin yineers, Vol. 46, June 1934, pages 157-169. Paper read before a 
Meeting he Junior Section of the Institution of Marine Engineers, Nov. 9, 1933. 
The ap) ion of east iron, gun metal, bronze, and stainless steel for pumping 
parts i fly discussed. Various alloys have been tried to prevent corrosion by 
sea wat id brine, but best results have been obtained by the use of east iron 
with addiiions of Ni, Cu, and Cr. Kz (13) 


Alternating Current Corrosion (Ueber Wechselstromkorrosion). 1. S. JeLcineK. 
Elektrotechnik & Maschinenbau, Vol. 52, Dec. 9, 1934, pages 577-580. At- 
tention is called to a peculiar phenomenon of corrosion by a.c. which in its 
whole appearance is very similar to d.c. corrosion. In all cases a gas was observed 
the composition of which approached oxy-hydrogen and can lead to explosions. 
This corrosion occurred both on living matter and metals. Some cases and tests 
to explain them are described. Alternating Current Corrosion (Systematik der 
Wechselstromkorrosion) 11. H. Honn. Pages 580-583. Further investigations 
make it probable that the electrolytic attack of metals by a.c. is due to a 
Precipitation of foreign material; the corrosion increases with voltage, current 
and wave length. The material of the electrode is of importance as the logarithm 
of the corrosion is proportional to the normal potential of the electrode material. 
According to the kind of electrolyte 3 different types of corrosion are distin- 
guished: metalloid, hydrogen and complex corrosion. If anions are present in the 
electrolyte whieh form difficultly soluble compounds with the electrode material, 
passivation can be obtained and corrosion prevented. 11 references. Ha (15) 


Formation of Protective Layers on Copper (Beitrag zur Frage der Bildung 
schittzender Schichten auf Kupfer). L. W. Haase. Zeitschrift fiir Metall- 
kunde, Vol. 26, Aug. 1934, pages 185-188. A microscopic and chemical examina- 
ion of natural patina and artificial corrosion coatings on Cu has led to the 
conclusion that the protective agent is Cus0 in all instances. Micrographs show 
that the green compounds in a patina cover only a small portion of the total 
surface of the Cu, whereas the Cu20 forms a continuous layer. The chemistry of 
astural and artificial patina formation is discussed. It is demonstrated that 
— present in water for the formation of patina in pipes. An analyti- 
is teteea a the quantitative determination of cuprous oxide in sueh coatings 

- 12 references, FNR (13) 


Or taapn and Protection of Metals (La Corrosion et la Protection des Métaux). 


evans. Chimie et Industrie, Vol. 32, Special Number, Apr. 1934, 
theory 7 The author reviews the causes of corrosion and discourses on the 
’ ) 


ieten susceptible points.” He reviews the various methods of protection 
sien pre the use of resistant materials, preliminary treatment, and appli- 
o! metallic and non-metallic coatings. MAB (13) 
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ALCUMITE 


Pickling Baskets 





16 PICKLING BASKETS of an order for 50, for a 
prominent Detroit manufacturer. 
45 ibs. each, and measure, inside, 14” x 14” x 10” deep. 


They weigh about 


What's ALCUMITE ? 


ALCUMITE is an aluminum-bronze alloy 
resistant to a large number of corrosive 
chemicals and solutions. 


It is especially recommended for sul- 
phuric acid under non-oxidizing conditions: 
for concentrations as high as 80% up to 
200°F., and as high as 60% up to 250°F. 
It is resistant to a wide range of organic 
acids; animal and vegetable oils; sludge 
acids; and to many sulphates, chlorides and 
other salts. 


Alcumite is available in cast forms and 
hot rolled bar. It can be machined with 
the same equipment used for steel and is 
adaptable to mechanical processing. 


In addition to special equipment such as 
that shown above, Alcumite products in- 
clude centrifugal pumps, pipe fittings, 
valves, exhaust fans, tie rods, bars, bolts, 
nuts, tank outlets, all of them corrosion re- 
sisting. 


Bulletin 701 gives the chemical charac- 
teristics, physical properties, notes on de- 
sign, heat-treating, machining and sug- 
gested applications. It will be sent upon 
request. Just write 


THE DURIRON COMPANY, 


432 N. Findlay St. 


Inc. 


Dayton, Ohio 
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14. APPLICATION OF METALS AND ALLOYS 


Metallic Insulators Are Effective Heat-Ray Traps. Joseru F. SuHapGen. Jron 
Age, Vol. 135, Feb. 14, 1935, pages 10-16. Gives technical information on 
insulation for heat and cold using low emissivity steel surfaces with large air 
spaces. The emissivity values of metals are plotted against the lengths of various 
vibrations in zone between 0.5-.10 microns. Al and steel have a chance to be 
adapted to designs reflecting the heat rays effectively. Zn and Cu have only 
potential values at present. Pb, Sn.and Ni are eliminated from consideration. 
Effective heat ray traps can be made by using properly selected surfaces of low 
emissivity and high reflectivity separated by air spaces. Considers massless type of 
insulators. VSP (14) 


Metals in Building Industry 11 (Das Metall in der Bauwirtschaft 11). Die 
Metallbérse, Vol. 32, May 30, 1934, pages 677-683; June 2, 1934, pages 
697-698; June 9, 1934, pages 729-730; June 16, 1934, pages 762-763. A new 
series of articles (See also Metals & Alloys, Vol. 5, Nov. 1934, page MA 542 
L 4) on the utilization of metals and alloys for structural purposes comprises the 
following papers which must be consulted for further information: Steel and Its 
Significance for Modern Structural Work (Der Werkstoff Stahl und seine Bedeutung 
fiir das neuzeitliche Bauen). Orro von Hatem; The Latest Developments in 
Molybdenum Bearing Alloy Steels (Die neueste Entwicklung der molybdanhaltigen 
Edelstahisorten). Anonymous; Magnetic Soft Ferrous Alloys in Electrical Engineer- 
ing (Die magnetisch weichen Eisenlegierungen in der Elektrotechnik). W. Bernopt; 
Non-Ferrous Metals in Electrical Engineering (Die Nichteisenmetalle in der Elek- 
trotechnik). R. Scuuxze; Copper and Copper Alloys in Structural Work (Kupfer 
und Kupferlegierungen im Bauwesen). Scu1MMEL; Utilization of Zinc in Building 
Industry (Die Verwendung des Zinks in der Bauwirtschaft). W. FassBeNnDER; 
Aluminum in Architecture and House Building (Aluminium in Architektur und 
Hausbau). WALTHER ZARGES. BEF (14) 

Repowering the ‘‘Asturias."” Marine Engineer, Vol. 57, Nov. 1934, pages 302- 
307. Discusses the new engine and boiler equipment and the application of the 


different metals and alloys. Kz (14) 


14a. Non-Ferrous 


G. L. CRAIG, SECTION EDITOR 


Pouring vs. Spraying Babbitt. A. Hoyr Levy. Metallizer, Vol. 3, Nov. 30, 
1934, page 3. Sprayed bearings are said to have the advantages of a tightly 
adherent bond between lining and backing, a homogeneous babbitt lining free 
from hidden blowholes or porosity and to be adapted to the production of very 
thin linings for severe heavy load service. It is only recently that satisfactory 
babbitt wire has been drawn suitable for use in metal spray pistols. Backings 
are prepared for metal spraying by sand blasting. BWG (14a) 


Cast Aluminum Protects Monument. Foundry, Vol. 63, Feb. 1935, pages 25, 
56. Recent inspection of tip of Washington monument which has seen 50 years of 
service, showed it is still in good condition. The tip is composed of 98% Al, 
1% Fe and 1% Si, Mn, Cu, Sn and Na. VSP (14a) 


Aluminum Masts for Racing Craft Find Favor in Cup Contests. Jron Age, 
Vol. 134, Dee. 13, 1934, pages 20-23. Describes the Al mast used on yacht 
Rainbow. The mast was designed so that point of balance was 69.3 ft. from 
bottom when weighed horizontally. At top of mast the Al is only 1/6 in. thick. 
Rivets and bolts along the mast, and welding at critical joints insure strength. 
Discusses also Al installations on other vessels. Includes glossary of yachting 
terms used in the article. VSP (14a) 


Light Metals in Truck Construction (Leichtmetalle im Lastwagenbau. Les métaux 
légers dans la construction des camions). M. Koentc. L'Allégement dans les 
Transports, Vol. 3, Sept./Oct. 1934, pages 106-108. In German & French. The 
increased use of light metal alloys in Switzerland promoted by certain specifica- 
tions in recent Swiss laws and due to excellent practical experiences with low-weight 
busses are pointed out. The weight reductions of various truck parts due to the 
adoption of Duralumin are discussed and structural details are shown. EF (14a) 


Aluminum in the Building Trade (Aluminium im Bauwesen). E. HerrMANnn. 
Aluminium, Vol. 17, Jan. 1935, pages 20-28. Types of Al and Al alloys used 
in the building trade are discussed and examples of structures, fixtures, ornaments, 
ete., are shown. Ha (14a) 


Palladium-Copper Alloys in Industry. E. E. Haris. Industrial Chemist, 
Vol. 10, Aug. 1934, pages 313-314. Cu-Pd alloys are used in manufacturing 
some types of electrical contacts for minimizing cratering or building up. The 
60% Pd 40% Cu is generally used. Another feature of this alloy is its com- 
paratively high hardness values as compared with other precious metal contact 
materials of the Pt group, especially that of Pt-Ir. Methods of chemical analysis 
given. RAW (14a) 


Platinum Consumption Increased During 1934. CHartes ENGELHARD. Metal 
& Mineral Markets, Vol. 6, Jan. 17, 1935, page 3. World consumption of Pt 
metals for 1934 about 200,000 oz., an increase of approximately 15%. Applica- 
tions included Pt-Rh alloy catalyst in the manufacture of nitric acid; increasing 
use of Pd alloys in dentistry and jewelry, and many new fields for Pd leaf. Rh 


plating also made good progress. BHS (14a) 


Copper in Weights and Measures (Le Cuivre dans les Poids et Mesures). V. 
Briarp. Cuivre et Laiton, Vol. 8, Jan. 15, 1935, pages 17-19. Review. 
Ha (14a) 
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Wide Outlet of Cadmium in New Bearing Alloys. Metal & Mineral Markets 
Vol. 6, Jan. 3, 1935. Excellent results are claimed for Cd-base alloys, and at 
least one popular car will be equipped with such bearings in 1935. A new Cd-Ag- 
Cu bearing has been introduced which is said to give better service for high-com- 
pression motor bearings than babbitt metal. A Cd-base alloy with 1.3% Nj is 
also used in several cars. BHS (14a) 


Aluminum for Roof Coverings (Aluminium fiir Dacheindeckungen). R. HAEFNER 
Metallwirtschaft, Vol. 13, Nov. 9, 1934, pages 786-789. Since the use of Cu 
as a building material has been considerably reduced by law, Al is the best mate- 
rial to take its place. I laboratory corrosion tests with .1% HeSOs, A} Was 
slightly better than Cu, and much better than Zn and galvanized steel. On a. 


count of their higher strength Al alloys with good corrosion properties are used 
in preference to pure Al. Roofs made of Al cannot be fastened down the same 


as Cu. A method of holding down Al roofs which has been very successful is the 
use of a bituminous binder between the roof and the Al sheets. CEM (14a) 


14b. Ferrous 


M. GENSAMER, SECTION EDITOR 


Materials Economies in Light Weight Railway Cars. E. J. W. Racspane. 
Railway Age, Vol. 98, Jan. 12, 1935, pages 52-54. The weight-streneth rela- 
tion of construction materials is stressed. The newer alloy steels ong to 
weight reduction as distinguished from true light-weight construction. Increase 


in speed increases safety requirements. Safety factor for equipment at 60 miles 
per hour is about four, high speed streamlined train factor should be less 
than six. The higher factor is obtained only with the stainless stee! Caleula- 
tions are made for economies due to use of stainless in Zephyr train in eom- 
parison with lower alloys. WB (14b) 


Can We Expect Better Rails? J. R. Mooney. Railway Age, Vol. 98 


Jan. 12, 1935, pages 40-42. Rail C€ content determined by experier y each 
particular railroad is at point of maximum performance. Demands greater 
service can be met now only by heat treatment or use of alloys. TI | ends 
take the brunt of service and are usually battered before heat treatin: w gets 
to newly laid rail. At the mill the rail ends are hardened by quer before 
they have cooled or by subjecting to electric resistance heating after s have 
cooled, then quenched after reheating. Shatter cracks have been eli: ted at 
the mill by prolonged cooling. This gives slightly lower hardness if greater 
toughness. Other processes are described but Mackie’s gives best res 
(14b) 
Wrought tron and Steel in Tanker Construction. Warner LuMBAR Marine 
Engineering & Shipping Age, Vol. 39, Dec. 1934,- pages 448-4 Facing 
the solution to the problem of tank ship corrosion, the tanker operator con- 
fronted with 3 alternatives: (1) the use of mild steel and the a ince of 
its short life, (2) the use of protective coatings, (3) the use of m durable 
materials. After dealing with the problem of corrosion a _ propos Oo use 


composite steel and wrought iron construction is made. Discussing the economic 
side of the question the author shows that the use of wrought iron for the 
tank section, where the corrosion problem is more acute, with steel construc- 
tion elsewhere, presents a practical improvement. Kz (14b) 


New Designs Demand Improved Steels. Epwin F. Cone. Machine Design, 
Vol. 6, Dec. 1934, pages 31-34, page 69. Discusses low alloy (4% max.), 
high-tensile steel. Six tables collect data on physical properties and chemical 
components of 2 and 3.5% Ni steel (as rolled), Cr-Mn-Si steels, Cr-V steel (plates 
after annealing) low alloy Mo steel (Mn-Mo and Si-Mo steel) in the ‘‘as rolled” 
state and special high tensile steels. The discussion also includes medium Mn 
steel, Cu steels with 1.25-1.75% Cu, Mn-V, Cr-Si-Cu, Mn-Cu-Si (.35% C) and 
Mn-Si steel with 0.4% C. Experiments are under way on a 1.-1.25% Cu, .2-.3% 
Mo steel, and on 1.25-1.75% Cu steels with small amounts of Ni. The corrosion 
resistance of Cr-Si-Cu steel is 4-6 times larger than that of ordinary open-hearth 
steel with respect to atmospheric attack. WH (14b) 


lron Casting in the Automobile (La Fonderie de Fonte dans |'Automobile). 
BrocHeton. Usine, Vol. 43, Dec. 27, 1934, pages 27-29. The various types 
of ordinary and alloyed cast Fe used at present in the different parts of auto- 
mobiles (French and foreign) are reviewed, composition and heat-treatment briefly 
described. Ha (14b) 


Needle Bearings—Newest Anti-Friction Aids. Electrical Manufacturing, 
Vol. 14, Jan. 1935, pages 20-22. Higher load capacity, smaller space, less lubri- 
cating necessary, lower cost are advantages of new needle bearings. They will 
be applied to electric motors where they may be sealed with lubricant for life of 
appliance. WB (14b) 


Sectional Sheet-Steel Poles. Electrical Review, Vol. 115, Nov. 2, 1934, 
page 604, Describes telescopic poles for power transmission and telegraph lines 
which consist of galvanized, welded sheet-steel sections, each 2 m. long, conical 
in shape, and elliptical in cross-section. They are constructed of special corrosion- 
resisting steel sheets with a tensile strength of 60-70 kg./mm.2 MS (14b) 


Anchoring the 534. Engineer, Vol. 158, Sept. 14, 1934, page 267. Brief 
illustrated article on manufacture and tests made on anchor cables to be used 
for the “534.” The links of the cables are 2 ft. long and 414” in diameter 
forged in 2 pieces and after they are threaded together they are put through 30 
electric welding machine which joins the pieces together. LFM (14b) 
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Factors in Redesigning for High-Strength Steel Sheets. V. H. Lawrence. 
Product Engineering, Vol. 6, Feb. 1935, pages 51-53. When designing for 
light weight the selection of a material of high strength is of importance. Ex- 
aw show points to be taken into account and how fabricating methods influence 
the selection. For fusion welding heavy sections and plates the following maximum 
limits in chemical composition are generally adopted: C 0.31%, Mn 0.75%, Si 
0.25%, 8 0.05%. A schedule is given which facilitates the selection. Ha (14b) 


Alloy Steel Axles for Locomotives. Frepertco Giovitti. Metal Progress, 
Vol. 27, Feb. 1935, page 43. Describes difficulties experienced in European use 
of Cr-Ni_ steels for locomotive axles and the adoption of Cr-Mo steel for this 
purpose WLC (14b) 


Notes or Railway Laminated and Coiled Springs, W. E. Frost. Inspection, 
Vol. 5, Apr. 1934, pages 24-30, including comment; reply to the comment: July 
1934, page 9. Analyses and brief discussion of 8 spring steels (C, Si-Mn, Cr-V 
steels) and their heat treatment. The design and testing of iaminated and 
coiled springs is dealt with. In the reply to the comment, criticizing the percent- 
ages of Mn and € given ,the author says that owing to the high stresses 
imposed on springs during testing, it is an advantage to keep the Mn in the 
neighborhood of 0.80% for laminated and 0.75% for helical springs. The 
0.02%-0.05% C is called desirable from the spring maker’s 

Kz (14b) 


small range ol 
standpoint 


50% Cr Still Tubes Service Records are Satisfactory, E. S. Dixon. Metal 
Progress, Vol. 27, Feb. 1935, pages 33-36. Describes typical failures of C 
steel still tubes and the advantages of Cr steel in its resistance to H,S. While 
the ereep strength of 5% Cr steel is same as C steel at operating temperatures, 
its greater short time ultimate strength results in warning and greater safety 
under adverse conditions. Use of this steel has resulted in reduced number of 
failures. Describes welding procedure for this air hardening steel which involves 
preheating and maintaining above 300° F. during the welding and subsequent anneal 


at 1600° | Ductility and impact resistance of this steel at operating tempera- 
tures al ided advantage. WLL (14b) 

Welded Cromansil Structures in Railway Service. J. Cuartton. Railway 
Mecha» Engineer, Vol. 109, Jan. 1935, pages 17-20. It is shown how 
parts f | by welding not only permit weight reduction but also proper stress 
distribt lhe eromansil steel used contains 0.17-0.22% C, 0.4-0.6% Cr, 1.0- 
1.4% M 0.9% Si, and has a yield point of 50-60,000 lbs./in.2, an ultimate 
strength '-90,000 lbs./in.? and an elongation of about 28% in 2”. Ha (14b) 

Soil Check Dams Require Considerable Steel. Steel, Vol. 95, Oct. 8, 
1934, p : Cheek dams for controlling soil erosion require steel reinforcing 
bars, W ven wire fence, fence posts, and cable. Individual requirements of 
each job y are small, but in the aggregate they are large. Needs vary with 
district ribes several types of temporary dams, in which wire, woven wire, 
and cal ised, MS (14b) 

Large U of Steel in Small Ways. No. 268. 600 Tons of Steel Annually for 


Socket W eS. 
manulact 


Steel, Vol. 95, Aug. 27, 1934, page 42. Outline of the 
detachable socket-wrenches. They are made largely from cold- 


rolled b oy steel usually being used for better grades. Ratchet handles are 
complet » forged. Other accessories are partially forged. Sockets are 
machined MS (14b) 

Large | f Steel in Small Ways. No. 269. Electric Irons. Steel, Vol. 95, 
sept. 1 !, page 40. About 4000 tons of steel, principally flat-rolled 
stock. equal or greater quantity of cast-Fe are used annually in the 
manufact domestic electric irons. Describes principal features. MS (14b) 

Large of Steel in Small Ways. No. 270. Vending Machines. Steel, 
Vol. 95 24, 1934, page 51. In active business years more than 1500 tons 
of stee] ynsumed annually in fabricating the hundreds of types of automatic 
vending-n Furniture sheets are used for cases. Terne-plate is used for 
chutes ir vy, cigarette, and gum machines. Cold-rolled strip and wire are also 
usec in « units. MS (14b) 

Large Uses of Steel in Small Ways. No. 271. Perforating Machines. Steel, 
Vol. 95, t. 8, 1934, page 55. More than 50 tons of iron and steel are 
consumed ually in this industry, the larger portion being in the form of cast- 
ings. Frat usually are of cast-Fe, while steel is used for the principal parts 


of the perforating 
tubing, str 


mechanism. Products used 
tool steel, and shafting. 


include music wire, mechanical 


MS (14b) 


Large U of Steel in Small Ways. No. 272. Turnstiles. Steel, Vol. 95, 
Oct. 22 134, pges 46, 48. Flat-rolled products, such as plates and sheets 


are the principal steel items consumed in the manufacture of turnstiles, 
bars, tubi and castings represent a good proportion. 
ipplication for certain parts. 


althougn 
Stainless steel is finding 
Describes principal features of various 

MS (14b) 


hicreasing 
types, 


Large Uses of Steel in Small Ways. 


ssgy No. 273. Steering Gears. Steel, Vol. 095, 
ov. 0, 19 4. 


page 62. In recent years, 20,000-65,000 tons annually of steel 
forgings, tubing, and bar stock have been used annually for steering-gears, in addi- 
lion to ; 


; 4 substantial tonnage of malleable castings. Describes cam and lever type 
of automohile 


steering-gears. MS (14b) 
. Large Uses of Steel in Small Ways. No. 274. Car Spotters. Steel, Vol. 95, 
re 19, 1934, page 45. About 250 tons of cast-Fe, and rolled, forged, and cast 
SLeel are 


consumed annually in the manufacture of car spotters. Some non-ferrous 
metais are also used. MS (14b) 
oo, Meat Choppers Are Made of Chromium Plated Alloy Cast tron. Steel, 

» Dee. 17, 1934, page 39. Hobart Mfg. Co., Troy, 0., uses cast-Fe 
containing 14% Ni, 5% Cu, 1.25% Cr, 1% Mn, and 3% C, for bodies, 
ty and rings of meat-choppers and for spray heads, drain-valve bodies, and 

parts of dish-washers and potato peelers. Alloy is stronger, more corrosion 
resistant, and takes better polish for Cr plating than ordinary gray cast Fe. 


y . > © ; . - 
Drawn steel and Stainless steel also are used in the meat-chopper. MS (14b) 
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Chace Thermostatic Pimetal 
offers positive automatic 
control as demanded by the 
manufacturers of automatic 
water heaters, also used 
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pilot light safety shut- 


y er “( 
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DIN. popular electrical devices 
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15. GENERAL 


RICHARD RIMBACH, SECTION EDITOR 


Die Castings. Hersert L. Cuase. John Wiley & Sons, Ine., New York, 
1934. Cloth, 6x 9% inches, 264 pages. Price $3.50. This timely book fills a 
crowing need on the part of the designer for detailed, authentic information on 
the subject of die eastings. Mr. Chase has succeeded admirably in the difficult 
task of compiling from original sources a great deal of detailed information on 
the various phases of die casting. In his preface Mr. Chase points out that, 
in view of the coéperation which he received from the die casting industry and 
from the large alloy and raw material producers—‘‘This book may, therefore, be 
said to represent a composite of information drawn from those best qualified to 
speak on the subjects treated, as well as to include the latest information avail- 


able for publication on these subjects.”” The latter phrase is one which expresses 
a limitation common to all books dealing with growing arts. ‘rhe subject material 
j contained in ft chapters eacl dealing with a specific phase of the problem. 
rhe first 2 chapters are devoted to a discussion of the advantages and limitations 
of the die casting process with numerous photographs of typical applications 
accompanied by comments as to the particular advantages which resulted from 


Designers are almost certain to find here appli- 
cations which suggest solutions to some of their own problems. Chap. 4 considers 
the matter of die design and die casting technique in sufficient detail to enable 
the designer to take the fullest advantage of the unique possibilities of this process. 
Detailed data on the physical and mechanical properties of the available alleys 
and a comprehensive discussion of specifications and acceptance tests will be 
found in Chaps. 3 and 5. The methods used in the application of plated coatings 
and organic finishes are considered in Chap. 6. The book should furnish the 
background necessary to appreciate the suggestions of the die caster. It should 


the adoptio of die eastings. 


prove of great assisiance to the designer and the engineer and warrants a place 


on the drawing table. E. A. Anderson (15)—B— 


What Mass Acceptance of Househola Appliances Will Mean to Industry. Steel, 
Vol. 95, Sept. 17, 1934. pages 25-27, 50 Adoption by household appliance 
manufacturers of the automobile industry’s policy of large volume at low profit 
to reach the low-income-group market seems likely to result in mass consumptior 
This will impose many changes in the functioning of the metal working industries 
the most drastic being those arising from price It will serve as a_ powerful 
incentive for low cost production of materials and parts. It behooves the metal 
working industries to cooperate with the appliance industry in developing materials, 
parts, and services MS (15) 


Appearance—In Design and Color—Helps Sell Fabricated Products. Steel, 
Vol. 95, Oet. 1, 1934, pages 25-28. Diseusses and presents examples of improvement 
in appearance of machine-tools, machinery, household equipment, and other fabri- 
cated metal products by redesigning them and use of paint, lacquer, metal plating, 
enamels, and other finishes. MS (15) 


The Metallurgist in the Gear Industry. Francis W. Rowe. Heat Treating 
& Forging, Vol. 20, Aug. 1934, pages 387-389. Outline of the duties of the 
metallurgist MS (15) 


Beryllium Developments and the Outlook for Supply. C. B. Sawyer. Mining 
& Metallurgy, Vol. 15, Feb. 1934, pages 93-94. Ineludes a brief bibliography. 
Describes the recent developments of the use of Be as an alloying element with Cu, 
the application of BeO as a refractory, and although not yet in commercial form, 
it is used in metals other than Cu, such as Ni and steel, as a precipitation hard- 
ening agent A recent important finding of the National Physical Laboratory in 
England was that Be is ductile when pure. As to source of supply of Be, author 
states that the greatest problem will be to find and develop the deposits. At pres- 
ent there seems to be no known source to supply 10 tons of pure gangue-free beryl, 
although this ore is widely distributed. Indications are that such ore supplies 
exist. VSP (15) 


Diffusion of Hydrogen Through Platinum and Nickel and Through Double Layers of 
These Metals. W. R. Ham. Journal of Chemical Physics, Vol. 1, July, 1934, 
pages 476-481. Flow of Hy. through single sheets of Ni and Pt with atmospheric 
pressure on ingoing side and 0.1 mm. pressure on outgoing side follow the empirical 
equation R A ( (po pe®)/ x) T- . e-?!/T similar to that of Borelius 
where pe is small compared with po but apparently proportional to po. With 
double layers of these 2 metals, the b, of the exponent is dependent only 
on the metal at the outgoing surface and is the difference between the work of 
escape from the outgoing surface and the heat of solution of H in that metal. 
The kinetic theory flow equation is sufficient to explain the pe and the variation 
of pte with temperature may be used to compute the work function at the outgoing 
surface and also to obtain values of m/k when m = mass of H atom and 
k = Boltzmann constant. EF (15) 


New Developments in Metallurgical Research (Nyheter paa Metallforskningsomra- 
adet). Jon. HArptn. Teknisk Tidskrift, Vol. 64, Nov. 17, 1934, pages 431- 
433. <A brief review of recent metallurgical developments, including investigation 
of magnetic properties of very thin Ni deposits; deposition of black Ni plate; use 
of SiAl alloys for pistons in explosion motors; studies of the phase diagram of 
V-Ni-Fe alloys; and the use of isoperme, an Fe-Ni alloy of the permalloy type 
as core material in pupin coils, instead of the pressed Fe-Si alloys generally used 
for this purpose. BHS (15) 


Electric Purification of Gases (Zur elektrischen Gasreinigung). Gustav Krovupa. 
Montanistische Rundschau, Vol. 26, Dec. 16, 1934, 3 pages. <A description of 
the Whessoe procedure for electric precipitation of tar and dust from metallurgical 
gases. In the tar precipitator a removal of 99% of the tar is accomplished, 
with a power consumption of 1 kw. per 100,000 ft.* of gas. Suspended pipes are 
used for electrodes in the removal of tar, while for removal of solid dust a compact 
arrangement of blocks of connected hexagonal pipes has been found most suitable. 
A removal of 99.59% is accomplished in the case of dust; the apparatus may be 
used for ali temperatures up to red heat. BHS (15) 
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Mines. Agenda Dunod 1935. E. Sratinsky. Dunod, Paris, 1935. Cloth 
4x 534 inches, 335 pages. Price 23.80 Fr. Similar handbook to the metallurgical 
Agenda Dunod, dealing with mining methods and equipment. The only metallurgi- 
eal discussion relates to rock drills. H. W. Gillett (15)—po 


Metallurgie. Agenda Dunod 1935. R. Cazaup. Dunod, Paris, 1935. Cloty 
$x 534 inehes, 340 pages. Price 24.40 Fr. Very general brief discussion of 
a large number of topics in both smelting and physical metallurgy, ferrous and 
non-ferrous. Not all of the information is accurate, for example under endyr- 
ance the method of stepping up the load on a single test bar is advocated. with- 


out comment as to the effect of strengthening by understressing. Some Frene} 


specifications, as those for structural steel, are given. Rules under the Preneh 
labor laws cover 84 pages and there are 63 pages of tables. The book has some 
interest as exhibiting the French point of view but wou not be a substitute for 
the better American handbooks. H. W. Gillett (15) —p— 


Wire Rope Research (Drahtseilforschung). R. WorrNn Le. Zeitschrift Verein 
deutscher Ingenieure, Vol. 78, Dec. 29, 1934, pages 1492-1498. At the 10th 
meeting of the committee for wire rope research of the VDI reports were made 
on the newest investigations on influence of form of groove, corrosion and rigidity 
of the rope; further on the interior condition of ropes with regard to fracture 
and corrosion, influence of diam. of drum and torsion, and distribution of 
stresses in ropes which run over several drums or sheaves with different angles of 
circumferential contact. The often averred inferiority of galvanized wires ty 


bare wires could not be corroborated. The influence of the construction of the 
rope, i.e. different groups of strands, and torsion-free ropes were treated theo- 
retically and experimentally. The additional stresses to the tensile stress by 
bending which are of importance in ropes for cranes, elevators, et ean he 
reduced or favorably influenced by proper grouping of strands. ferences. 
la (15) 

Arsenic. Paut M. Tyvter & Atice V. Petar. United Stat reau of 
Vines, Economic Paper 17, 1934, 35 pages. The properties, use raction, 
production, ete., of As are described. iE (15) 
Regarding Ferro-phosphorus (A propos du ferro-phosphore). Journa t Four 
Electrique, Vol. 43, Dee. 1934, page 436. In the article on Fe-P ed ji 
Journal du Four Electrique, Nov. 1934, a remark was made tha trans- 
portation of the alloy is connected with danger. Anonymous author s that 
no inconvenience was ever felt in transporting it. French railr io not 
classify it as dangerous, though French steamship lines do not ; it for 
transportation. My (15) 
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Minerals Yearbook 1934. ©. E. Kressiine et al. United States Bureau of 
Mines, Washington, 1934. Cloth, 6 x 9% inches, 1154 pages. Price $1.75. 

In 1933 the protracted decline of the mineral industries of the world as a 
whole was sharply checked. By the end of 1932, the mineral production of the 
world, except Au and petroleum, had receded steadily and rapidly for 3 years 
eo that the combined production of the chief industrial metals—Cu, Pb, Zn, Al, 
Sn and Ni—was 64% its average amount for 1925-1929; pig Fe had shrunk to 
15% of its 1925-1929 average. The total value of production was 46% of its 
5 year average. In 1933 this rose to 54%. Production of the chief industrial 
metals rose to 68% (from 64%); pig Fe increased to 57% (from 45%). Only 
Au and Ag decreased, Au from 124 to 123% and Ag from 65 to 64%. In the 
U. S., 1933. total values were the same as 1932. In 1933, U. S. production 
ef Cu was 25% of the base period, Ag 36%, Fe 38%, Pb 39%, Zn 52%, 
41 49%. For the rest of the world, the corresponding figures were 100%, 73 


ao, 26%, 92% and 66%. The 1933 production of the following is given, 


‘ 


roo 
‘ O, 


compared with foregoing years, and discussed: Au, Ag, Cu, Pb, Zn, Fe, Al, Hg, 
Mn, Mo, W, Sn, Cr, Sb, As, Ra, U, V, Pt and allied metals, minor metals, Ni, 
vnd secondary metals. Ore concentration and governmental actions influencing Au 
price are discussed. A. H. Emery (15a) —B— 


Non-Ferrous Metals Today and Tomorrow. Zay Jerrries. Metal Progress, 
Vol. 27, Jan. 1935, pages 17-21. Discusses the economic trends in metal pro- 
duction and states that they pass through ages of Au, Ag, Cu, Pb, Zn and Fe 
and that each metal experiences development in a given area where exports of 
re. number of mines, number of smelters, production of metal and imports 


crude 0 
af ude ore are successively at maxima. Europe and N. America are in the 
latter stages of the Fe age while Africa and S. America are still in second 
phase Cu age. Long range trends indicate that Al will eventually he Jargest 
tonnage nonferrous metal but will not exceed iron. Short range trends suggest 
that « eering suitability will beeome of increasing importance in metal 
select vith inereased use of nonferrous metals. WLC (15a) 
Automobile Steel and Geography. W. Trinxs. Blast Furnace & Steel Plant, 
Vol. 2 Oct. 1934, page 587. Suggests establishment of automobile factories 
wal steel-works. MS (15a) 


Mineral Industry of Yugoslavia. H. K. Scott. Jron & Coal Trades Review, 
Vol. 1 Dee. 14, 1934, page 937. Brief review of principal resources in coal 
and ot Fe, Cr, Cu and Al; geological conditions are described. Ha (15a) 


Russ! Copper. Guy C. Rippert & G. D. Jermain. Engineering & 


Mini srnal, Vol. 135, Dee. 1934, pages 547-551. Ural reserves now supply- 
ing he Soviet Union’s Au output, contain but % of the country’s total 
estima nage of Cu. The other sources are at more distant points—Kazakstan 
and ¢ Asia, Siberia, Transeaucasus and the Kola Peninsula. WHB (15a) 


Use Electricity in the German tron and Steel Industry (Aus der Elektrizitats- 


wirtscha der deutschen Eisenhiittenwerke). H. Eurer. Archiv fiir das 
Eisen iwesen, Vol. 8, Nov. 1934, pages 197-204. Statistics on the con- 
sump ti electricity in 112 German iron and steel works for 1929 to 1932, and 
a disc regarding generating current or buying it outside; in general it is 
recomn that a plant should put itself in a position to generate its own 
curt SE (15a) 

Ores industry in South America. H. F. Barw & T. T. Reap. Harper & 
Bros., > York, 1934. Cloth, 6 x 834”, 381 pages. Price $3.50. Will the South 
America intries develop metallurgical industries in which finished products will be 
made | port, or will they continue to supply raw materials to other countries? 
The au s discuss this question, country by country, in most interesting fashion. 
History logy, the nature of the people and of the government and all the 
factors ering into the economics of the broad situation are considered. The 
develop: through research of other sources of supply or of methods of utilizing 
other de ts has an important bearing on the retention of an apparently stable 
market 4 mineral product. This is vividly traced in respect to Chiléan nitrate and 
iodine. ‘lie iron and non-ferrous metal resources are discussed in adequate detail. 
The fina clusion is that it is unlikely that South America will become industrial- 
ized ij y rapid or spectacular fashion. Instead, it will be more profitable for 


them to supply raw material. This situation puts these countries on the side of 
peace i world affairs. The book closes with the comment that with no dizzy pace 
of industrialization to keep up, these countries will exert a conservative force of 
real value to mankind. This volume, one of a series sponsored by the Council on 
Foreign Relations, is one to be enjoyed alike by the metallurgist and the general 
reader. H. W. Gillett (15a)—B— 


Development Trends in the tron and Steel Industry, Wittiam Asucrorr. 
Metalluraia, Vol. 11, Dee. 1934, pages 35-36. Discusses condition of English 
steel industry and deseribes some new equipment. JLG (15a) 


The Lepidolith deposits ‘‘Rozna’” in Moravia as Lithium Ore Deposits (Das 
Lepidolithvorkommen ‘Rozna’” in Mahren als Lithiumerz-Lagerstatte). F. H. 
Mone. Berg-und Hiittenmannisches Jahrbuch, Vol. 82, June 25, 193 
pages 44-50. The deposits of lepidolith are of great extent and form one of 
the few important sources of Li on the earth. Its composition is usually 
FaKLiAlsSig(o, with a Li content of 4.1%. The particular advantages of this 
ae. in most cases occurring as pure pink colored mica, are its relative 
0 occurrence and easy working with H2SO4; it contains also some Ru, Cs 
wl h. Li and its salts have found lately fairly wide application. The Al 

oy “‘seleron” contains 0.1% Li; the bearing metal of the German State rail- 
ways consists of 0.69% Ca, 0.62% Na, 0.04% Li, small amounts of Al, 
apa Pb. Li is used as deoxidizer for Cu, Ni, and other metals and as addi- 
a to solders for Al. _The ceramic industry uses lepidolith or Li minerals 
pee Production of milk-white glasses, and for glazes which must resist chemical 

ack or sudden temperature changes. It has found application also in pharmacy, 
Photography and preparation of fireworks. Present yearly production of Li metal 
— to several 1000 kg., price about 165-175 MK. per kg. Geological con- 

ons and mining possibilities are described; a list of references is included. 
Ha (15a) 
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Arsenic Industry in 1933—Advance Summary. A. V. Perar & C. N. Gerry. 
United States Bureau of Mines, Mineral Market Reports No. M.M.S. 303, 
Aug. 9, 1934, 2 pages. In 1933, 100,258 Ibs. metallic As were imported jnto 
the U. S. for consumption as compared with 45,474 lbs. in 1932. Domestic pro- 
duction and other imports were of white As and various As compounds. AHE (15a) 


Copper Industry in 1933—Advance Summary. H. M. Meyer. United States 
Bureau of Mines, Mineral Market Reports No. M.M.S. 292, July 13, 1934, 
6 pages. Smelter production of Cu from domestic ores in 1933 declined 17% 
from 1932 and was 449,999,143 Ibs. Refinery production from domestic ores, 
481,338,031 Ibs., was an increase of 8%. Stocks of Cu were 13% below those 
on hand at the end of 1932, but 19% above the av. for 1928-32. Imports 
declined 26% to 291,170,946 Ibs., exports nereased slightly to 303,825,790 Ibs., 
but were only 41% of the 1928-32 average. Domestic consumption increased 
31%, but was only 56% of the 5 yr. average. AHE (15a) 


Lead Industry in 1933—Advance Summary. H. M. Meyer. United States 
Bureau of Mines, Mineral Market Reports No. M.M.S. 286, May 24, 1934, 
3 pages. The output of refined primary Pb in the U. S. from domestic ores it 
1933 was 259,616 short tons, valued at $19,212,000 an inerease of 2° in 
quantity and 25% in value over 1932, but 48% below the 1928-1932 average 
in quantity, 63% below the 5 yr. average value. Production of refined Pb from 
foreign sources was 12,963 short to decrease of 58% from 1932. AHE (15a) 


Tin in 1933—Advance Summary. CHartes W. MeERrRIL! United States 
Bureau of Mines, Mineral Market Reports No. M.M.S. 314, Sept. 19, 
1934, 1 page. Domestic Sn output in 1933 was 2.4 long tons, valued at $2100 
Most of this came from Alaska. Imports were 63,718 tons. Production from 
secondary sources was 19,732 tons. All figures are substantial increases over 
1452 AHE (15a) 


Abundance of Chromium and Manganese (Die Haufigkeit des Chroms und Man- 
gans). G. von Hevesy, A. Merket & K. Wuoerstiin. Zeitschrift fiir 
anorganische und allgemeine Chemie, Vol. 219, Aug. 14, 1934, pages 192- 
196. The content of Cr and Mg was determined in more than 1000 mineral 
samples. Highest content of Cr jis found in deep mineral strata, the least in 
essexites. Average Cr content in igneous rocks is 1 part Cr in 2000 parts of 
rock. Tiorites have the highest, essexites the lowest Mn content, average is 
about 1 g. Mn in 1000 g. of rock. Ha (15a) 


Possibilities of Export of Foundry Products (Ausfuhrméglichkeiten von Giesserei- 
erzeugnissen). Jou. MEHRTENS. Zeitschrift fiir die gesamte Giesseret 
praxis, Vol. 34, July 22, 1934, pages 299-300. Discusses possibilities of the 
German foundry industry of increasing foreign trade. Various reasons counter 
iting this aim are outlined Aim ean be attained only by processing hich quality 
products. GN (15a) 


Fluctuations in Wo:;'d Trade in Iron and Steel (Wandlungen im Welthande! von 
Eisen und Stahl). J. W. Reicuert. Stahl und Eisen, Vol. 54, July 5, 1934, 
pages 709-712. Charts are shown giving yearly imports and exports of iron and 
steel of the five leading countries from 1909-1933, omitting the war years 1914-21 
The total of exports and imports of the U. S. is considerably smaller than that 
of England, France, Germany, or Belgium. SE (15a) 


Iron Ore Industry Periled by Tax and St. Lawrence Route. R. C. ALLEN. Steel. 
Vol. 95, July 30, 1934, pages 19-20, 39, 41. From address before the Ohio 
Section, American Institute of Mining and Metallurgical Engineers, June 22. 1934. 
Discusses political and economic aspects of the Lake Superior Fe-ore industry. 
Points out importance of an adequate supply of high-grade ores to the security, 
industrial strength, and self-sufficiency of the United States. Reserve of rich ore 
is limited. High-grade ore can be made from low-grade ore and ean be delivered 
to furnaces now using lake ores at a cost which will permit its use there provided 
taxes and royalty are nominal and the natural geographic advantage of the mines 
be not destroyed by free passage of ocean freighters into lake ports. Taxes it 
Minnesota are discriminatory. Dominant political party there proposes confiscation 
of the mines. Cites statistics relative to the importance of the Lake superior 
Fe-ore region. MS (15a) 


The Mineral Industry During 1933. Edited by G. A. Rovuss. MeGraw-Hill 
took =Co.. Ine., New York, 1934. Cloth, 6% x 9% inehes, 745 pages. 
Price $12.00. 

The 1933 issue of this book has 65 more pages than the 1932 volume. (See 
review in Metals & Alloys, Vol. 5, June 1934, page MA 301.) It is pointed 
out in the introduction of the book that Mineral Industry is not an _ original 
publication, but a summary of the statistical and technological progress of the 
year. 

As far as possible each section is prepared by a specialist. In the compilation 
of the information free use is made of the current technical press, official and 
unofficial reports on produetion, consumption, exports, imports and markets. 

This volume is not only a landmark for the present Editor because it marks 
the completion of 21 volumes under his direction, but also due to the thorough- 
ness with which the job was done. The book should be in the hands of every 
company which requires such information. Richard Rimbach (15a) -B- 

Metal Statistics, 1933. American Metal Market, New York, 1934. 27th Annual 
Edition. Cloth, 4x 6 inches, 544 pages. Price $2.00. 

The 1934 edition of this compact book contains statistics on ferrous and non- 
ferrous metals for 1933 and preceding years. Tables showing the production, con- 
sumption, average prices, exports, imports, ete., are given. Richard Rimbach 

(15a) -B- 


Needs Flexibility of Operation. Sam Tour. Foundry, Vol. 62, Jan. 1934, 


pages 21, 52. An economic survey of the non-ferrous industry and the formation 
of the Non-Ferrous Foundry Association for Industrial Recovery. VSP (15a) 


Electrometallurgical Industries in Norway (Les industries électrométallurgiques en 
Norvege. Knupsen. Journal du Four Electrique, Vol. 43, Oct. 1934, pages 
351-352. Statistics taken from Norges Offisielle Statistikk. JDG (15a) 


The Steel Industry of Luxemburg (L’'Industrie sidérurgique luxembourgeoise). 
A. Kipcen. Revue Technique Luxembourgeoise, Vol. 26, Sept.-Oct. 1934, 
pages 103-110. History, development and economical conditions are discussed. 

Ha (15a) 


Light Metal Industry in Austria (Die Leichtmetallindustrie in Oesterreich). 
R. Mitscue. Berg- und Hiittenmannisches Jahrbuch, Vol. 82, Sept. 28, 
1934, pages 85-89. Statistical data and comparisons with Fe and alloy steel 
production. Ha (15a) 


Gold in 1933-—Advance Summary. Cuas. W. Henperson. United States 
Bureau of Mines, Mineral Market Reports No. M. M. 8. 310, Oct. 8, 1934, 
4 pages. Total Au production in the United States in 1933 was 2,552,459.85 oz., 
an inerease of 38,702.95 oz. over 1932. All states except Colo., Nevada, Texas 
(8.66 oz.), Utah, Wash., and Ala. (64.87 0z.), increased output. AHE (15a) 
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15b. . Historical 


The Story of Shropshire’s Lead Industry. E. C. Waptow. Metal Industry, 
London, Vol. 45, July 27, 1934, pages 75-77. A history of mines that retain 
evidence of having been worked by the Romans and continued intermittently 
until the late nineties when the falling price of lead made it impossible to 
work them at a profit. Apparently these mines had been worked for almost 
2000 years and then stopped with little likelihood of a revival. HBG (15b) 


An Historical Sketch of Copper Smelting. H. R. Ports. Metal Industry, 
London, Vol. 44, May 18, 1934, pages 507-510. After a brief reference to the 
methods used back as far as 3000 B.C. the author gives some of the ancient 
history of the Rio Tinto mines. They were worked by the Phoenicians, Cartha- 
ginians and Romans, apparently for the Ag and Pb, for the slags left behind are 
higher in Cu content than would have been the case had this been the metal 
desired. He outlines the development of Cu smelting from prehistoric to pres- 
ent times and the development of the blast furnace from the first crude unit to 
those now in use. The process used in the reverberatory furnace, developed in 
Wales, consisting of 6 distinct operations, is cited as an example of highly special- 
ized metallurgical operation. A rather complete description is given of fire refining 
of Cu which is still carried on in this manner. The difficulties of adapting the 
Bessemer converter to Cu smelting are discussed in some detail. This method 
of production revolutionized the industry and made the Welsh process obsolete 
from the standpoint of quantity production. The advantages of the vertical and 
horizontal types of converters are compared. HBG (15b) 


The Development of the Modern Blast Furnace. Artruur G. McKer. Jron 
& Steel Engineer, Vol. 12, Jan. 1935, pages 1-15. Descriptive. WLC (15b) 


Prehistoric Bronze Technique in Northern Germany (Vorgeschichtliche Bronze- 
technik in Norddeutschiand). JoOrc Lecuier. Zeitschrift fiir Metallkunde, 
Vol. 26, Sept. 1934, pages 206-207. An examination of bronze objects found 
in northern Germany and dated between 1000 and 2000 B.C. has indicated that 
the metal artisans of the bronze age understood alloying, the making of intricate 
castings, welding, and hot and cold working. FNR (15b) 


A Note on the History of the Development of lronfounding in the Sheffield 
District. J. E. Hurst. Foundry Trade Journal, London, Vol. 51, Oct. 11, 
1934, pages 219-220; Oct. 18, 1934, pages 241-243. Presidential address to 
the Sheffield branch of the Institute of British Foundrymen. First authentic 
record of iron castings in England is in connection with the manufacture of cannon 
at Buxtel in the year 1543. John Copley in association with William Astell and 
Francis Crofts, was granted a patent in 1627 including the “‘way and meanes for 
melting of iron oares and for makeing the same into cast works and barrs with 
seacoles and pittcoles in furnaces and fyneries with bellowes.” The author 
refers to the invention of the cupola by W. Wilkinson, the casting of the 
Southwark bridge, the development of malleable cast iron, the commercial 
production of cast iron cutlery, ete. AIK (15b) 


Ductile Tungsttn (A Case History). Samuer L. Hoyt. Metals & Alloys, 
Vol. 6, Jan. 1935, pages 11-18. Describes the development of ductiie W for 
incandescent lamp filaments. WLC (15b) 
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Copper and Bronze in the Art of Medals (Le Cuivre et le Bronze dans t de la 
Médaille). V. Briarp. Cuivre et Laiton, Vol. 7, Dee. 15, 1934 ; 557- 
558. Historical sketch of technique of making medals and coins at metals 
and alloys used. 


(15b) 

Effect of Developments of Structural Materials and Methods of Working Them on 
Boiler Construction (Einfluss der Entwicklung der Werkstoffe und Bearbe)‘ungsarten 
auf den Dampfkesselbau). Briocx. Die Wéarme, Vol. 57, Sonderhef!, Oct. 13, 


1934, pages 674-679. The evolution of boiler constructions can be subd d into 
4 periods in which cast Fe, wrought Fe, mild steel and alloy steel ‘inated, 
Besides the improvement of boiler materials the advances of workin; latter 
were also of decisive influence characterized by the utilization of ma ry and 
metallurgical knowledge. The developments in bending, drilling, riveti: ing-in 
and welding are discussed at length a great future being predicted welding 


in boiler construction. .Diagram is presented showing tensile strength and yield 
point of some 30 German boiler and tube materials at 20°, 250° and 450° @. 
States that the Mo-alloy steel enjoys a preferred place due to an increase of 
yield point and creep resistance at elevated temperatures without impairing the 
other physical properties. Similar effects are brought about by V. Cr, Cr-Si, Cr-Al 
steels (mostly with low additions of Mo) exhibit superior resistance towards 
sealing. EF (15b) 


The Steel Ball: Early Methods of Manufacture. C. Watts. Engineer, Vol. 
158, Dec. 28, 1934, pages 634-636. Outline of the difficulties encountered in 
the early years of ball-bearing manufacture from 1876 when the first steel balls 
were made. The various processes in the manufacture are discussed and illus- 
trated by drawings. LFM (15b) 


Sheffield Steel. Nature, Vol. 133, Jan. 13, 1934, pages 49-51. Short history 
of development of steel making at Sheffield. CSB (15b) 


Pruned Back, Republic Family Tree Still Is Luxuriant. Steel, Vol. 96, Jan. 7, 
1935, pages 122, 262. Outlines history of Republic Steel Corporation. Genealogy 
(in supplement) shows steps in the growth of the organization. MS (15b) 


The Story of Wire. F. W. Butiocx. Wire & Wire Products, Vol. 10, 
Mar. 1935, pages 97-103. Origin and development of the wire industry is sut- 


veyed, processes described and statistics of production with particular reference to 
U. S. A. are given. Ha (15b) 


Alloys Steels—An Historical Survey. Harotp Carpenter. Metal Industry, 
London, Vol. 45, Aug. 24, 1934, page 182. An abstract of a survey made by 
Sir Harold Carpenter and published by the Bureau of Information on Nickel. It 
is stated that copies of the survey may be obtained by application to the Bureau, 
The Mond Nickel Co., Ltd., Thames House, Millbank, London, S. W. 

HBG (15b) 


The Past, Present and Future of Cast Iron. W. R. Jennincs. Jron Age, 
Vol. 134, Nov. 15, 1934, pages 16-19. Discusses the history of cast Fe from 
the time of the Egyptians, 6000 yrs. ago up to the present time. Considers 
also the various uses of cast Fe and stresses the importance of electric furnace 
in manufacture and treatment of the Fe. As to future development it depends 
on economic condition of the country. VSP (150) 
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News and Personals 


“Industry Meeting” of Gray Iron Foundrymen 


An industry meeting of the Gray Iron Foundry Indus- 
try will be held Thursday and Friday, June 6 and 7, at the 
Hotel Gibson, Cincinnati, Ohio. Cincinnati was chosen be- 
cause of its location in relation to the various foundry 
centers. Six committees have been appointed and it is ex- 
pected that the final program will take form rapidly. It 
is anticipated that the first day will be devoted to out- 
standing industry questions. A paper will be read on each 
question, followed by floor discussion. Also on the first 


day there will be a noon luncheon and an evening banquet, 


with speakers and entertainment. The second day will 
probably be devoted to a business meeting and meetings 
of groups having special interests and problems. 


Walter E. Barnes has been appointed assistant to F. H. 
Gordon, vice president in charge of sales at Lukens Steel 
Co., Coatesville, Pa. Mr. Barnes joined the Lukens or- 
ganization in 1910. He spent six years in the mills as scale 
weigher, marker, layerout and recorder. In 1916 he was 
transferred to the order department, and in 1927, to the 
sales department. Subsequently, he was appointed manager 
of claims and then assistant to general manager of sales, 


in which capacity he served until his recent appointment 
as assistant to vice president. 

\nnouncement is made by the Harnischfeger Corp. of the 
ap] iment of Harry Ewert as assistant sales manager 
of Welder Division. For the past ten years, Mr. Ewert 
has bcen identified with the production and sales of P & H 
Han-cn welders, during which time he has been closely 
ass ted with the inventor, K. L. Hansen. 





tors of the Blaw-Knox Co. have created the office 


of irman of the board. Albert C. Lehman, president, 
wa cted to the new post in appreciation of his 30 yr. of 
ser to the company since its inception, a resolution of 
the | ard stated. Irvin F. Lehman, vice president, who has 
als: en associated with the company since its early days, 
wa ected president, and Frank Cordes was made senior 
vicé esident. 





M. A. Beckmann, who has been with the company since 
its eption and has risen to his present position of works 
ma er, was elected a director of Aluminum Industries, 
Inc., manufacturer of Permite products, at the annual 
meciing of stockholders, held in Cincinnati. Beckmann 
succ cds to the vacancy caused by the death of H. 5. 
Bec, former vice president and assistant treasurer. 





K. B. McEachron, research engineer of the General 
Electric Co. at Pittsfield, Mass., whose studies in artificial 
lightning up to 10,000,000 volts have brought him world- 
wide recognition, will receive the Edward Longstreth 
medal of the Franklin Institute, Philadelphia, May LS. 
The award is based on his contribution of “Thyrite,” a 
substance used in more than 35 different electric applica- 
tions, principally for lightning arresters. The Longstreth 
medal award was eotablished in 1890 by Edward Long- 
streth of the Baldwin Locomotive Works, for the “en- 
couragement of invention, and in recognition of meri- 
torious work in science and the industrial arts.” 





According to an announcement of George L. Gordon, 
general manager of sales of the Lukens Steel Co., the 
New York offices of the Company has moved to new 
quarters in the Chrysler Building, 405 Lexington Ave. 





Those needing information about some pickling equip- 
ment and problems will be interested in an_attractive 
pamphlet, fully illustrated (26 pages), entitled “Equipment 
Designs for the Pickle House,” just published by the 
International Nickel Co., Inc., 67 Wall St., New York. 

he use of monel metal in pickling operations is stressed. 


Line drawings of designs for certain equipment are in- 
cluded. 





Clifford E. Broome, formerly engineer with Wm. Gan- 
schow Co., Chicago, and more recently with Gears & 
Forgings, Inc., Cleveland, Ohio, has joined the organiza- 
tion of the Ajax Flexible Coupling Co., Westfield, N. Y., 
as engineer in charge of the Lectrigear division. 
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Four Chapter Group Meeting in New York 


A group chapter meeting of decided interest will be held 
Friday, May 24, by the New York, New Jersey, Lehigh 
Valley and Philadelphia chapters of the American Society 
for Metals. It will be held at the Hotel Pennsylvania in 
New York with the New York chapter as host. 

Four round table discussions will be held during the 
morning. The subjects and the leaders are as follows: 
“Stainless Steels,” L. S. Bergen, Crucible Steel Co. of 
America, New York; “Heat Treatment in Protective At- 
mospheres,” Sam Tour, Lucius Pitkin, Inc., New York: 
“Tool Room Practices,” Frank R. Palmer, Carpenter Steel 
Co., Reading, Pa.; “Metallography,” J. R. Vilella, United 
States Steel Corp. Research Laboratory, Kearny, N. a. 
These discussions will be simultaneous from 10 a. m. to 
12:30 p. m. and each visitor will select the one he is most 
interested in. 

For the afternoon session a “Three Star” program has 
been scheduled on the general subject “The Role of Metals 
in the Transportation Industry” with H. J. French, Inter- 
national Nickel Co., Inc., chairman. E. J. W. Ragsdale, 
chief of the engineering railway division of Edw. G. Budd 
Mfg. Co., Philadelphia, will discuss the railroad industry; 
J. B. Johnson, chief materials division, U. S. War Depart- 
ment, Air Corps, Wright Field, Dayton, Ohio, the aero- 
nautical industry, and J. M. Watson, Hupp Motor Car 
Corp., Detroit, the automobile industry. 


For the evening an entertainment and smoker will fol- 
low an informal dinner. 


Myron H. Blanchard recently joined the Quigley Co., 
56 West 45th Street, New York, to take charge of the 
publicity and advertising activities. A. L. Diederich will 
assist the manager of the fire brick and insulating brick 
department. Mr. Blanchard will handle all advertising and 
publicity of ‘“Hytempite,” “Insulbrix,” “Q-Chrome,” 
“Mono-Line,” “Hearth-Crete,” Quigley acid-proof cements 
and other products in the industrial field. Previous to 
joining the Quigley company, Mr. Blanchard spent sev- 
eral years in the steel industry doing metallurgical and 
sales work, and was with the McGraw-Hill Co., for eight 
years handling copy, sales promotion, and sales work. 


George H. Ralls has resigned as director of sales of the 
parts division of the Chrysler Corp. to become president 
of Pressure Castings, Inc., of Cleveland. In joining Pres- 
sure Castings, Mr. Ralls has been greatly impressed with 
the growing demand for die castings of greater density 
and the progress that the company has made in this field 
since its organization. Pressure Castings, Inc., was or- 
ganized by a group of Cleveland men who had perfected 
a new method of die casting which employs exceedingly 
high pressure and which is said to produce die castings 
of exceptional density. The demand for this type of die 
castings is requiring expansion in the original plant capac- 
ity. 








The Ironton Fire Brick Co., Ironton, Ohio, manufacturers 
of high grade Kentucky refractories, announces the appoint- 
ment of Neville & Cleary, Inc., mechanical and steam power 
cquipment engineers, Title Bldg., Atlanta, Ga., as its exclu- 
sive sales representative for the Southern States of Tennes- 


see, North Carolina, South Carolina, Alabama, Georgia and 
Florida. 





A recent addition to the fast-growing list of warehouse 
distributors of Enduro stainless steel is the Gilmore Steel & 
Supply Co., 825 Folsom St., San Francisco, Cal., accord- 
ing to an announcement by N. J. Clarke, vice president 
in charge of sales, Republic Steel Corp., Youngstown, 
Ohio. With the appointment of the Gilmore Steel & 
Supply Co., there are now available 45 warehouse stocks 


of Enduro stainless steel in principal cities from coast to 
coast. 





The Lakeside Steel Improvement Co. of Cleveland, Ohio, 
has recently completed the installation of a Chapmanizing 
unit for the hardening of low carbon steel. The Chap- 
man Valve Mfg. Co., Indian Orchard, Mass., has granted 
to the Lakeside company an exclusive license for com- 
mercial Chapmanizing for northern Ohio. 
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New Eq 


The Brassert Automatic Strainer 


The Brassert automatic self-cleaning 
strainer, shown in the accompanying 
illustration and offered by H. A. Bras- 
sert & Co., 310 S. Michigan Ave., Chi- 
cago, consists of a conical cylinder re- 
volving in a cast iron housing. The 
revolving cylinder, which contains the 
filtering or straining media, is sup- 
ported at the top of the casing through 
a shaft, and is driven by a small motor 
and speed reducer. 

Water or other liquid enters the m 
chine through an inlet at the bottom, 
the water then rises between the cas 
ing and the outside of the drum and 
passes through the screening media 
held in the slowly revelving cylinder. 
The clean water from the interior of 
the drum is then discharged through 
the outlet at the bottom of the casing. 
The straining media is automatically 
and continuously cleaned and kept 
free from accumulated dirt and sus- 
pended solids by the use of approxi- 
mately 5 per cent of the cleaned water. 





This cleaned water uséd for cleaning 
the screens, is caused to reverse its 
direction of flow and jet from within 
the cylinder through the screening me- 
dia. This water with the suspended 
solids is then discharged. 

A new straining media has been de- 
veloped for the Brassert automatic 
strainer. This consists essentially of 
porcelain plates glazed on one side, as 
illustrated, which have various sized 
holes in them. The plates are % in. 
thick and contain 1/16, 1/32, and 1/64 
in. holes having about the same free 
area as ordinary screens. The plates 
with 1/16 in. holes have a free area of 
25 per cent, the 1/32 in holes 22% 
per cent, while the 1/64 in. holes have 
a free area of 13% per cent. These 
porcelain plates are especially adapt- 
able to straining water and other 
liquids which contain suspended mat- 
ter of a fibrous nature. One advantage 
of the porcelain plates is that they 
are noncorrosive. These have been in- 
stalled in a number of plants and are 
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uipment and Materials 


successfully operating on water con- 
taining quantities of fibrous material 
where experience has shown that or- 
dinary sereens will plug almost imme- 
diately under similar conditions. Or- 
dinary monel metal or stainless steel 
screen cloth has been successfully used 
in these machines on certain types of 
water. 





The strainer is particularly well 
suited to a service where the percent- 
age of foreign matter in the water is 
high and the volume of liquid to be 
handled very large, as in the steel and 
other industries. Under these condi- 
tions, the reverse automatic cleaning 
feature of the strainer is effective 
where the stationary duplex basket 
type strainer is impractical. Here the 
Brassert automatic strainer will oper- 
ate and deliver a steady flow of finely 
cleaned water under pressure, through 
fine mesh straining media, thus pro- 
tecting pipe lines, valves, spray noz- 
zles, pumps, meters, cooling pipes, con- 
densers, etc., from the abrasion or 
clogging caused by grit or other solids 
which the ordinary strainer cannot re- 
move. 


New Fixture Cuts Welding Time 
60 per cent. 


A new type welding fixture with an 
inclined turntable arrangement for 
easier handling of circular pieces has 
been recently perfected by the Har- 
nischfeger Corp., Milwaukee. To en- 
able the operator to weld continuously 
in a downward position, the turntable 
is equipped with an electrical rotating 
mechanism with gear shift and vari- 





able speed motor control. Speed can 
be accurately regulated from 3 to 18 
in. per min. in either direction at the 
circumference of the 42 in. table. Thus, 
for example, in welding a circular 
piece, the operator may hold the rod 
in a steady position as the work passes 
beneath it at the desired speed The 


turntable can be tilted from one 
of the base to the other or held in a 
horizontal position. Recently, fabri- 
cating time on a huge gear was re- 
duced from 32 to 13 hr. when 65 rods. 
(% in.) were deposited in 2 hr. 4}. 
though primarily designed for handling 
circular shapes, it also handles other 
unwieldy pieces. Known as the “RT” 
this new fixture is offered in various 
sizes to handle loads up to 4 tons. 


Side 


Large Plates, 25 In. Thick 


A new “Size Card” has been issued 
by the Lukens Steel Co., Coatesville. 
Pa., showing the sizes of rectangular 
and circular p‘ates which the company 
produces. In announcing this card, the 
company emphasizes the fact that thick 
steel plates, up to 25 in. in thickness, 


can be furnished for bridge and iild- 
ing bases, die work, fly wheel for 
welded steel structures for machinery 
and equipment and for other purposes, 
The statement is also made th ex- 
tremely wide plates, up to 186 in., are 
coming into use more and more the 
fabrication of boilers, tanks and »res- 


sure vessels. 


New Cylindrical Air-Draw Furnace 


A newly developed line of cyli ical 
air-draw furnaces is announced the 
Industrial Gas Engineering Co Chi- 
cago. As shown by the illust: ition, 
the new furnace is portable, th: ym- 
plete equipment being mounted a 
steel base, and is provided with plit 
cover having a center opening, ili- 
tating the handling of the treat: na- 





terial by hoist and permitting the treat- 
ing of long, thin parts in suspension s0 
as to eliminate warping and bending. 

The new method of heating the fur- 
nace is similar to the universal re- 
circulating method introduced and pi- 
oneered by the Industrial Gas Engi- 
neering Co. The principle of this meth- 
od consists in circulating a large vol- 
ume of heated air rapidly throughout 
the furnace, thus attaining a quick 
heating up and heat transfer to the 
furnace load as well as a uniform fur- 
nace temperature. The heating system 
is simple in construction and opera- 
tion and so flexible that any tempera- 
ture frem 250 to 1250 deg. F. can read- 
ily be obtained and automatically main- 
tained. 

The furnace is suitable for all proc- 
esses requiring temperatures from 250 
to 1250 deg. F. such as in the drawing 
of carbon, high-speed and alloy steel 
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and in the annealing and tempering 
of brass, copper, aluminum and vari- 
ous aluminum alloys. | 
“~hree standard sizes of this equip- 
ment are available: type CF-1: 24 in. 
in diameter and 36 in. deep; type ( F-2: 
30 in. in diameter and 48 in. deep and 
type CF-3: 36 in. in diameter and 60 in. 
deep. Other sizes and types are made 
to order. Due to the high efficiency 
of the whole equipment, the operating 
cost of these furnaces is low. 


New Radio Tubes of Metal 


A new line of metal radio tubes, 
which tests indicate to be of greater 
continued efficiency of operation than 
the glass type now in use, has been 








annou d by the General Electric Co. 
Devel: | in the research laboratories 
of th: mpany at Schenectady, these 
new ! il tubes are not only much 
small: and more sturdy, but are 
claime o offer many improved elec- 
trical racteristics over the conven- 
tional bes of today. They provide 
their « shielding and this metal shell 
is a b er heat conductor and radia- 
tor th glass. They are particularly 
advant eous in the field of short wave 
recept The short leads of the 
tubes ‘mit greater amplification at 
the higher frequencies and the more 
effecti. shielding insures greater sta- 
bility. These new tubes are not in- 


terchangeable with glass tubes in the 
present type radio receivers and will 
make their first appearance in the new 
fall line of General Electric sets. 

The metal tubes are cylindrical in 
form, some in reduced diameter at the 
top. Others, such as radio frequency 
amplifier, have a terminal at the top 
extremity. Each lead-in wire passes 
through a tiny bead of special glass 
that is fused securely within an alloy 
eyelet, which in turn is welded to the 
metal container, thus assuring a long 
life vacuum. This alloy, having sub- 
Stantially the same coefficient of ex- 
pansion as glass, is known as “Ferni- 
co and is a combination of iron, 
nickel and cobalt. It was developed 
expressly as a perfect seal on the new 
tubes. 

The familiar metal shield which is 
hecessary with the glass tube in radio- 
frequency portions of a circuit is no 
longer required with the new tube. 
The metal envelope itself serves as a 
shield. And, since closer proximity of 
ste Someass rw be realized, the 
favorable Pere sec > “yt ; ptery 
General Electric i “e gcd ras 
et is a fea eng neers believe, is 
Seknnp Neale to residual gas 
tense’ is promoting continued ef- 

ney of operation. 
plied pret@l_ construction has been ap- 
existing types of glass 
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tubes having indirectly heated cath- 
odes, and to other newly developed 
tubes. Included in these is a duo-diode, 
which is only about ®% in. high above 
the base, and a hexode, which is an 
improved pentagrid converter. 

The glass-to-metal seal, as developed 
in the General Electric Research labo- 
ratory, utilizes a special alloy as before 
mentioned, the expansion characteris- 
tics of which coincide almost exactly 
with the glass used for sealing. For 
this reason no stresses are set up in 
either the glass or the alloy when 
cooled from the fusion temperature. 
This lack of initial internal stresses in 
the completed seal makes it perma- 
nently tight and unusually strong. 

Thyratron-tube control for the timing 
of the welds, one of the most important 
improvements in welding practice in 
recent years, itself a G-E development, 
is used in sealing metal headers to 
the cylindrical envelopes or she!ls, and 
for attaching metal parts to the head- 
ers. Thyratron-tube controlled weld- 
ing not only makes possible new types 
of welds with material previously un- 
suited to welding, but also insures re- 
producibility of any given weld. For 
the small envelopes or shells of radio 
tubes, spot welding is used; only 1/20 
sec. is needed to make a vacuum-tight 
weld around the circumference of 
shells 1 in. in diameter. Seam welding 
is used for larger industrial-type tubes. 

The new metal technique is applic- 
able not only to radio tubes but to 
various types of industrial vacuum 
tubes as well. Large rectifiers, shield- 
grid Thyratron tubes, and numerous 
other types have been made with 
metal construction. 


Fuel Flow-Air Flow Meter for 
Furnaces and Kiins 


A new fuel flow—air flow meter, 
recently developed by Bailey Meter Co., 
Cleveland, Ohio, guides operators of 
furnaces and kilns so that they are 
able to obtain maximum combustion 
efficiency from the fuel burned. 

The primary purpose of the Bailey 
fuel flow—air flow meter is to provide 
furnace opera- 
tors with an 
easily under- 
standable 
guide which 
enables them 
to maintain a 
definite rela- 
tion between 
the amounts of 
air and fuel 
supplied to the 
furnace, there- 
by securing 
the highest 
possible com- 
bustion econ- 
omy. This is 
accomplish e d 
by an ingenious method. The mete 
contains two recording pens, one re- 
cords the rate of oil flow or gas flow 
and is actuated by a simple mechani- 
cal mechanism which receives its mo- 
tive power from the differential 
pressure produced by an orifice in the 
fuel line. In a similar manner the sec- 
ond pen records the flow of air sup- 
plied for combustion. 

At the time the meter is installed, a 
complete combustion test is made to 
determine the ratio btween fluel flow 
and air flow, which results in best 
combustion conditions. After this ratio 
is determined, the air flow mechanism 
is adjusted so that the two records co- 
incide, one upon the other, when best 
combustion conditions are obtained. 
The furnace operator, therefore, has 
merely to keep the two pens together 
for proper manipulation of the air 
supply to secure the desired economy 
of fuel consumption. 

Should the air flow pen be above the 
fuel flow pen, it is an indication that 
too much air is being supplied with a 
consequent increase of stack losses. 











Conversely, should the air flow pen be 
below the fuel flow pen, it is an indi- 
‘ation that too little air is being sup- 
plied with consequent loss due to un- 
burned fuel. 

In addition to serving as a combus- 
tion guide, the Bailey ratio meter is 
valuable as a fluid meter on the fuel 
line. 


Hard-Faced Punch Has Long Life 


The hard-faced punch, as illustrated, 
used for hot punching jaw slots in 
wrenches, has an average life per grind 
of 7800 pieces as compared with 60€ 
pieces for a plain steel punch. The 
slug in the illustration is of 0.80 per 
cent carbon steel and is punched out 
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of %-in. stock Other sizes range from 
44 in. to 1 in. in thickness. The punch 
is faced with cobalt-chromium-tuneg- 
sten alloy, a material unique in its 
hardness and abrasion-resistance at 
elevated temperatures. This hard-fac- 
ing application has been standard since 
1929, with the Haynes Stellite Co., 205 
E. 42nd St., New York. 


A Helical Gear Reduction Unit 


The Ajax Flexible Coupling Co., 
Westfield, N. Y., announces a helical 
gear reduction unit called the Lectri- 
gear to be made in sizes ranging from 
sth to 2 h.p. Standard footiess motors 
are used without any changes in shaft 
or bearings. Lectrigears can be fur- 





nished either with or without motors. 
Two characteristics differentiate the 
Lectrigear from previous designs: (1.) 
It is unnecessary to use a_ specific 
make of motor, there being several 
standard makes that can be used with- 
out change, (2.) Lectrigears can be fur- 
nished without motors which permits 
the user to provide his own motors and 
do his own assembly work, a simp‘e 
operation taking but a few minutes. 


A Boiler Solder for Repairing Leaks 


A new boiler super-solder—for serv- 
icing leaks in steam and hot water 
heating plants—is announced by the 
Dole Vaive Co., 1901 to 1933 Carrol St., 
Chicago. It has been given the name 
“Dole Sodrin.” The new product is 
made from a base of pure aluminum 
and contains synthetic solder which 
melts in hot water but which hardens 
instantly when cooled at the leak by 
air. Circulation of the water in the 
boiler or pipe carries Dole Sodrin to 
the leak where it is said to build up a 
metallic repair. 
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